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GENERAL 


This shop manual applies to 1964 Pontiac and Tempest 
models and includes all pertinent subject matter available 
at the time it was prepared for publication. 


The Pontiac and Tempest Air Conditioning incorporates a 
heater. Therefore, pertinent heating information is included 
in this manual. 


For information about standard heater installations see 1964 
Pontiac and Tempest Chassis Shop Manuals. 


CONTENTS 


Arrangement of the material is shown by the table of contents 
on the right side of this page. Black tabs on the first page 
of each section can be seen on the edge of the book below 
the section title. More detailed table of contents precedes 
each section, and an index is included in the back of the 
manual. 


AIR CONDITIONING CAUTION 


Air conditioning, like many other things, is fairly simple to 
service once it is understood. If proper methods and pre- 
cautions are not followed, repairs may be complicated and 
equipment damage and personal injury could result. For this 
yeason, it is strongly urged that the information herein be 
studied thoroughly before attempting to service an airy con- 
ditioning system, 
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GLOSSARY OF TERMS 


The following glossary of terms is given to aid the user of this manual. 
Refer to this glossary for cross reference with comparable terms. 


Freeze Protection Valve . . Suction Throttling Valve 
Thermostatic Expansion Valve . . Expansion Valve 
Air Inlet Valve. ..... .. Outside Air Inlet Door 
Slave Valve ......... .... Deflector Door 


FUNDAMENTAL PRINCIPLES OF REFRIGERATION 


The air conditioning system used in 1964 Pontiac 
and Tempest cars cools the air by means of a 
refrigeration system which is basically the same 
as that used in a home refrigerator. 


The principle of operation of the refrigeration 
system is based on a few simple laws of physics 
which are stated informally as follows: 


1. Temperature is a measurement of the intensity 
of heat. 


2. Heat is a form of energy. When heat is added. 


to a substance, it usually is noticed by an increase 
in temperature. For example, in order to raise the 
temperature of water from 35°F to 100°F, it is 
necessary to add a certain amount of heat. 


3. When an object cools, it does not absorb cold, 
but rather it loses heat to a colder object or sub- 
stance nearby. When a bottle containing warm liquid 
is placed on a cake of ice, the ice melts and the bot- 
tle and its contents become cool. Heat from the 
bottle and its contents is lost to the ice. 


4. When a liquid boils, turning to vapor, it absorbs 
a great amount of heat. For instance, water boiling 
On a stove is absorbing a great amount of heat from 
the burner as it is changing to the vapor commonly 
called steam. Boiling is a rapid form of evaporation. 


Temperature Valve. ...... . Temperature Door 
Selector Valve ........... Diverter Door 
Defroster Valve.......... Defroster Door 
Diaphragm, ........... Vacuum Diaphragm 


When a liquid boils, it absorbs heat without chang- 
ing temperature, For example, when heat is added to 
water at sea level, as when heating on a stove, the 
temperature of the water will rise until it reaches 
212°F. If the water remains on the hot stove, it will 
boil, but the temperature will remain at 212°F. The 
heat being absorbed by the water is changing it to 
steam rather than raising the temperature. 


Refrigerant-12, the refrigerant used in Pontiac’s 
air conditioning system, boils at-21.7°F. Thus if 
it were exposed to the air at normal room tem- 
perature, it would absorb heat from the surround- 
ing air and boil, immediately changing to a vapor. 


9. When heat is removed from this water vapor, 
it will condense back into a liquid. For example, 
the steam caused by boiling water on a stove will 
condense into water on the underside of the cover. 
This is due to the cover not being as hot as the 
steam. The cover, therefore, takes heat from the 
steam, causing it to condense back to water. This 
same action occurs when warm air contacts any 
cooler substance. Heat from the air is lost to the 
cool substance and usually any moisture in the air 
condenses on the cooler substance. 


6. The temperature at which substances will boil 
or condense is affected by pressure. If the pressure 
is increased, the liquid will not boil until a higher 
temperature is reached. Thus we can prevent the 
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refrigerant from boiling if it is kept under high 
pressure. If this high pressure is suddenly released, 
the refrigerant will immediately boil. A similar 
condition has been demonstrated in modern auto- 
mobiles with pressure cooling systems. 


Many persons have had the experience of remov- 
ing the radiator cap from a car in which the water 
is overheated but not boiling; the pressure is re- 
leased and the solution boils over with considerable 
violence. 


When the pressure of a vapor is increased, the 
temperature at which it will condense is also raised. 
Steam condenses at 212°F if heat is removed from 
it, but it can be made to condense at a higher tem- 
perature by increasing the pressure. 


7. Compressing a vapor increases its tempera- 
ture. For example, when pumping air into a tire 
with a hand pump, the pump will become warm due 
to the heating of the air as it is compressed. 


8. When a liquid is heated until it is converted 
to a gas then this gas is heated additionally without 
changing pressure, this gas is said to be super- 
heated. For instance, in the evaporator Refrigerant- 
12 absorbs heat and boils at a constant temperature 
and pressure until it has been completely vaporized, 
it continues to absorb heat from the warm air pass- 
ing over the evaporator without any increase in 
pressure. Since this heat is no longer being used 
to convert the refrigerant from a liquid to a gas, it 
will now cause the temperature of the refrigerant 
to rise. The refrigerant is then superheated. 


COMPRESSOR CONDENSER 


RECEIVER: 


EXPANSION VALVE 


Fig. 1-1 Schematic of Simplified Refrigeration Cycle 


OPERATION OF A SIMPLIFIED 
REFRIGERATION SYSTEM 


Any refrigeration system takes advantage of the 
principles described above. A very simple refrig- 
eration system would have five basic parts. They 
are the compressor, condenser, receiver, expansion 
valve and evaporator. The refrigeration cycle of 
this simple system (Fig. 1-1) is as follows: 


Refrigerant gas under low pressure is drawn 
into the compressor, where it is compressed to a 
high pressure and high temperature. (The process 
of the compressing heats the gas.) The hot refrig- 
erant gas is then pumped into the condenser where 
it cools by giving off heat to the metal of the con- 
denser, then to the air passing over the condenser 
surfaces. 


As the refrigerant gas cools, while passing 
through the condenser, it condenses into a liquid 
under high pressure. From the condenser, the high > 
pressure refrigerant liquid passes into the receiver. 
The receiver acts as a reservoir to furnish a solid 
column of refrigerant liquid to the expansion valve 
at all times. Liquid refrigerant under high pres- 
sure passes from the receiver to the expansion 
valve located at the inlet of the evaporator. 


The expansion valve meters refrigerant into the 
evaporator where a low pressure is maintained by 


REFRIGERANT-12 
PRESSURE-TEMPERATURE RELATIONSHIP 


The table below indicates the pressure of 
Refrigerant-12 at various temperatures. For 
instance, a rum of Refrigerant at a temper- 
ature of 80 F. will have a pressure of 84.1 
psi. If it is heated to 125°F. the pressure will 
increase to 167.5 psi. It also can beused con- 
versely to determine the temperature at which 
Refrigerant-12 boils under various pressures. 
For example, at a pressure of 30.1 psi, Re- 
frigerant boils at 32°F. 


TEMP. (°F.) PRESSURE (PSIG) TEMP. (°F.) PRESSURE (PSIG) 

-21.7 0 (atmospheric 55 52.0 
pressure) 60 57.7 

-20 2.4 65 63.7 
-10 4.5 70 70.1 
- 5 6.8 75 76.9 
0 9.2 80 84.1 

5 11.8 85 91.7 
10 14.7 — 90 99.6 
15 17.7 95 108.1 
20 21.1 100 116.9 
25 24.6 105 126.2 
30 28.5 110 136.0 
32 30.1 115 146.5 
35 32.6 120 157.1 
40 37.0 125 167.5 
45 41.7 130 179.0 
50 46.7 140 | 204.5 


Fig. 1-2 Pressure-Temperature Relationship of Refrigerant-12 
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the suction of the compressor. As the refrigerant 
enters this low pressure area, it will immediately 
begin to boil and its temperature will drop to that 
corresponding with the low pressure. For instance, 
if the pressure inside the evaporator is 30 psi, the 
temperature of the refrigerant will drop to 32°F 
(Fig. 1-2) and it will begin to boil by absorbing heat 
from the surrounding areas. As the liquid refrig- 
erant passes through the evaporator, it will continue 
to boil at 32°F until all the liquid has changed to 
gas (vaporized). The flow of refrigerant is regu- 
lated by the expansion valve so that the refrigerant 
will remain in the evaporator long enough to com- 
pletely vaporize. 


From the evaporator the cool refrigerant gas is 
drawn back to the compressor to repeat the cycle. 


GENERAL INFORMATION ON 
REFRIGERATION SERVICE 


-REFRIGERANT-12 
(DICHLORODIFLUOROMETHANE) 


Refrigerant-12 is a transparent and colorless 
refrigerant in both the gaseous and the liquid state. 
It has a boiling point of 21.7°F below zero at atmos- 
pheric pressure; therefore, at all normal temper- 
atures and pressures it will be a vapor. The vapor 
is heavier than air and resembles chloroform 
in odor. Refrigerant-12 is non-flammable, non- 
corrosive and non-toxic or irritating when not in 
contact with a live flame or fire. 


PROCUREMENT 


Refrigerant-12 is shipped and stored in metal 
drums. It is serviced in 25 lb. drums and one 
pound (15 oz. net weight) cans. Consult your parts 
department for details about procuring refrigerant. 


It will be impossible to draw all the refrigerant 
out of the drums. The use of warm water when 
charging the system will assure the extraction of 
a maximum amount of refrigerant from the drum. 
Be sure to follow the instructions under CHARGING 
THE SYSTEM. 


PRECAUTIONS IN HANDLING 
REFRIGERANT- 12 


1. Do not leave drum of Refrigerant-12 uncapped. 


2. Do not carry drum in passenger compartment 
of car. 


3. Do not subject drum to high temperature. 
4. Do not weld or steam clean on or near system. 
5. Do not fill drum completely. 


6. Do not discharge vapor into area where flame 
is exposed. 


7. Do not expose eyes to liquid. 


All refrigerant drums are shipped with a heavy 
metal screw cap. The purpose of the cap is to pro- 
tect the valve and safety plug from damage. It is 
good practice to replace the cap after each use of 
the drum for the same reason. 


If it is necessary to transport or carry a drum 
of refrigerant in a car, keep it in the luggage com- 
partment. If the drum is exposed to the radiant 
heat from the sun, the resultant increase in pres- 
sure may cause the safety plug to release or the 
drum to burst. 


For the same reason, the refrigerant drum should 
never be subjected to excessive temperature when 
charging a system. The refrigerant drum should be 
heated for charging purposes by placing in 125°F 
water, Never heat above 125°F or use blowtorch, 
radiator or stove to heat the drum. 


Welding or steam cleaning of or near any of the 
refrigerant lines or components of the air condition- 
ing system could build up dangerous and damaging 
pressures in the system. 


If you ever have the occasion to fill a small drum 
from a large one, never fill the drum completely. 
Space should always be allowed above the liquid 
for expansion. If the drum were completely full and 
the temperature was increased, tremendous hydrau- 
lic force could be developed. 


Discharging large quantities of Refrigerant-12 into 
a room can usually be done safely as the vapor 
would produce no ill effects. However, this should 
not be done if the area contains a flame-producing 
device such as a gas heater or running engines. 
While Refrigerant-12 normally is non-poisonous, 
heavy concentrations of it in contact with a live flame 
will produce a poisonous gas. The same gas will 
attack all bright metal surfaces. 
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One of the most important cautions concerns the 
eyes. Any liquid Refrigerant-12 which may ac- 
cidentally escape is approximately 21°F below zero. 
If liquid refrigerant should touch the eyes, serious 
damage could result. Always wear goggles to pro- 
tect the eyes when opening refrigerant connections. 


If Refrigerant-12 liquid should strike the eye, 
call a doctor immediately. 


a. DO NOT RUB THE EYE. Splash the affected 
area with quantities of cold water to gradually get 
the temperature above the freezing point. 


b. The use of an antiseptic oil is helpful in pro- 
viding a protective film over the eye ball to reduce 
the possibility of infection. 


ec. As soon as possible, obtain treatment from a 
doctor or an eye specialist. 


Should liquid refrigerant come in contact with the 
skin, the injury should be treated the same as though 
the skin has been frostbitten or frozen. 


PRECAUTIONS IN HANDLING HOSES, 
TUBES AND FITTINGS 


When replacing hoses, tubes or disconnecting and 
connecting fittings, there are several important 
points which should be kept in mind. 


NOTE: New tubes in parts department stock have 


been dehydrated and sealed. They should not be 
opened until immediately before they are to be 
installed. If a delay is encountered the tubes 
should be capped again until they are ready to 
be used, 


1. The tubes should be free of kniks, since kinks 
will cause restrictions in the flow of refrigerant 
and create system noise. The refrigerant capacity 


of the entire system can be greatly reduced by a. 


single kink in any tube. 


2. Use proper wrenches when loosening or tighten- 
ing connections. This assures the proper tightening 
of each fitting without damaging the seal. 


The special wrenches for flared fittings are simi- 
lar to box end wrenches, but have an opening so that 
they will fit over the tubes. It is extremely impor- 
tant to use these wrenches on the tube fittings in 
order to prevent distortion of the fittings. 


When loosening or tightening tube fittings, always 
use two wrenches. Use an open end wrench to hold 
the seat stationary so that the original seal will 
not be broken, causing a leak. 


3. ‘‘O’’ rings and fittings must be in perfect con- 
dition. The slightest burr or foreign material may 
cause a leak. 


4, “O”’ rings and fittings should be coated with 
refrigerant oil before they are assembled. This is 
extremely important in allowing the connection to 
be tightened evenly to the proper torque. Fittings 
which are not coated with refrigeration oil are al- 
most sure to leak. Refrigeration oil is as moisture 


' free as it can be made and therefore the container 


should always be capped when not in use. 


o. When disconnecting any fitting or removing any 
plug in the refrigeration system, proceed very 
cautiously, regardless of gauge readings. Open very 
Slowly, keeping face and hands away so that no 
injury can occur if there happens to be liquid 
refrigerant in the line. If pressure is noticed when 
fitting is loosened, allow it to bleed off very slowly. 


CAUTION: Always wear safety goggles when 
opening refrigerant lines. 


6. When any connection is opened it should im- 
mediately be capped to prevent the entrance of air 
and moisture. When tubes are laid aside while 
other work is being performed the utmost care 
Should be taken to keep them absolutely clean. 


MAINTAINING CHEMICAL STABILITY 
IN THE REFRIGERATION SYSTEM 


The efficient operation of the air conditioning 
refrigeration system is dependent on the pressure- 
temperature relationship of pure Refrigerant-12. 
As long as the system contains pure Refrigerant-12 
(plus a certain amount of compressor oil which 
mixes with the Refrigerant) it is considered to be 
chemically stable. 


When foreign materials, such as dirt, air, or 
moisture are allowed to get into the system they 
will change the pressure-temperature relationship 
of the refrigerant. Thus, the system will no longer 
operate at the proper pressures and temperatures 
and the efficiency will decrease. 


The following general practices should be ob- 
served to insure chemical stability in the system: 
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1. Whenever it becomes necessary to disconnect 
a refrigerant connection, wipe away any dirt or 
oil at and near the connection to eliminate the pos- 
sibility of dirt entering the system. Both sides of 
the connection should be immediately capped or 
plugged to prevent the entrance of dirt, foreign ma- 
terial. and moisture. It must be remembered that 
all air contains moisture. Air that enters any part 
of the system will carry moisture when it and the 
exposed surfaces will collect the moisture quickly. 


2. Tools should also be kept clean and dry. This 
includes the gauge set and replacement parts. 


3. When adding oil, the container and the trans- 
fer tube through which the oil will flow should be 
exceptionally clean and dry due to the fact that 
refrigeration oil is as moisture-free as it is pos- 
sible to make it. Therefore, it will quickly absorb 
any moisture with which it comes in contact. For 
this same reason the oil container should not be 
Opened until ready for use and then it should be 
capped immediately after use. 


4, When it is necessary to open a system, have 
everything needed ready and handy so that as little 
time as possible will be required to perform the 
operation. Do not leave the system open any longer 
than is necessary. 


5. Any time the system has been opened and it 
has been sealed again, the system must be properly 
evacuated. 


Fig. 1-3 J-5725-01 Gauge Set 


GAUGE SET 


The gauge set shown in Fig. 1-3 is one of the most 
valuable of the air conditioning tools. It is used 
when charging, evacuating and for diagnosing trouble 
in the system. 


The gauge at the left is known as the low pressure 
gauge. The face is graduated into pounds of pres- 
sure from 0 to 60 (with a cushion to 200) in 2 pound 
graduations, and, in the opposite direction, in inches 
of vacuum from 0 to 36 inches. This is the gauge 
that should always be used in checking pressure on 
the low pressure side of the system. 


The gauge at the right in Fig. 1-3 is graduated 
from 0 to 600 pounds pressure in 10 pound 
graduations. This is the high pressure gauge which 
is used for checking pressure on the high pressure 
side of the system. 


The connection on the left (Fig. 1-3) is for attach- 
ing the low pressure gauge line; the one on the 
right, the high pressure gauge line. 


The center connector is common to both and is 
for evacuating or adding refrigerant to the system. 
When this connection is not required, it should be 
Capped, 


The hand shut-off valves do not have anything to 
do with opening or closing off pressure to the gauges. 
They merely close each opening to the center con- 
nector and to each other. During most diagnosing 
and service operations, the valves must be closed. 
The occasions for opening both at the same time 
would be when evacuating and charging the system. 


When the gauges are connected to the gauge fittings 
with the refrigeration system charged, the gauge 
lines should always be purged. Purging is done 
by ‘‘cracking’’ each valve on the gauge set to allow 
the pressure of the refrigerant in the refrigeration 
system to force the air to escape through the center 
gauge line. Failure to purge lines may result in air 
or other contaminants entering refrigeration system. 


LEAK DETECTORS 
LEAK DETECTOR J-6084 


Leak detector J-6084 is a gas operated torch type 
leak detector using a replaceable cylinder. It can 
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also be used as a blowtorch by replacing the leak 
detector burner unit with utility torch unit J-6085. 


ASSEMBLING UNIT 


1. Remove dust cap from cylinder. 
2. Close valve knob on detector unit. 


3. Thread detector unit onto top of fuel cylinder. 
Tighten finger tight. 


NOTE: Do not use tool or wrench to tighten, 


4. Attach search hose assembly to detector unit 
(Fig. 1-4). : 


LIGHTING DETECTOR J-6084 


1, Open control valve until slight hiss of gas is 
heard, then light gas at opening in chimney. 


BURNER 


DETECTOR 
SEARCH UNIT 
HOSE 


CYLINDER 


Fig. 1-4 J-6084 Leak Detector 


CAUTION: Do not use lighted detector in any 
place where combustible or explosive gases, dusts 
or vapors may be present. 


2. Adjust the flame until the desired volume is 
obtained. A pale blue flame approximately 3/8" 
above the reaction plate is best for detecting leaks. 


NOTE: The reaction plate.will be heated to a 
cherry red. 


CORRECTION FOR YELLOW FLAME 


If the flame is yellow, insufficient air is being 
inspirated or the reaction plate is dirty. Insufficient 
air may be caused by: 


1. Obstructed or partially collapsed suction tube. 
2. Dirt or foreign substance in burner tube. 
3. Dirty or partially clogged orifice. 


Blowing air through the suction tube and back 
through the detector will usually clear dirt or foreign 
matter. If a yellow flame is caused by dirty reaction 
plate, allow the flame to burn for several minutes. 
This will usually burn the plate clean. If an oxide. 
film appears on the reaction plate from continued 
use, it will reduce the sensitivity of the detector. 
This may be remedied by removing the plate and 
Scraping the surface gently with a knife. 


TO CLEAN ORIFICE 


1. Never attempt to clean orifice by passing any- 
thing through the hole. 


2. Unscrew burner assembly from burner tube 
by applying wrench to hexagon part located immedi- 
ately below search hose connection. Turn to left. 
This will expose orifice block which is inserted into 
the end of the tube. 


3. Remove orifice block from tube. 


4. Reverse orifice block and replace against 
burner tube; screw burner head onto burner tube 
(hand tight), then open valve quickly, admitting 
several short blasts. 


5. To reassemble: unscrew burner head, insert 
orifice block into burner tube, and screw burner 
head onto burner tube with a wrench to form a gas- 
tight joint. 
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Replacement parts can be obtained from Kent- 
Moore. 


CHECKING FOR REFRIGERANT LEAKS 


After the leak detector flame is adjusted check 
for refrigerant leaks in an area having a minimum 
amount of air flow in the following manner: 


Explore for leaks by moving end of hose of sam- 
pling tube around all connections and points where 
a leak may be. Check around bottom of connections, 
since Refrigerant-12 is heavier than air and will, 
therefore, be more apparent at bottom of fitting. 


The color of the flame will turn to a yellow-green 
when a small leak is detected. Large leaks will be 
indicated by a change in color to brilliant blue or 
purple. When the suction hose is moved away from 
the leak the flame will clear to an almost colorless 
pale-blue again. 


CAUTION: Do not breathe the fumes and black 
smoke that are produced if the leak is a big one. 
They are poisonous! Any time an open flame is 
used near a car there is a certain amount of 
danger. Although the torch flame is small and 
well protected, it is recommended that fire ex- 
tinguisher be close at hand for any emergency 
that might arise. 


LIQUID LEAK DETECTORS 


There are a number of fittings and places through- 


SENSITIVITY 


GENERAL QS ELECTRIC 
HALOBGER LEAK DETECTOR 
TYPE H-? 
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Fig. 1-5 Electronic Leak Detector 


out the air conditioning unit where a liquid leak de- 
tector solution may be used to pin-point leaks. 


By merely applying solution to the area with the 
Swab that is attached to the bottle cap, bubbles will 
form within seconds if there is a leak. 


For confined areas, such as sections of the evapo- 
rator and condenser, the torch type detector is the 
only practical kind which should be used for de- 
termining leaks. 


ELECTRONIC LEAK DETECTOR 


An electronic leak detector for detecting Freon 
leaks as illustrated in Fig. 1-5 is available. In- 
structions for operation of this type detector are 
supplied with the unit. 


VACUUM PUMP 


A vacuum pump J-5428 (Fig. 1-6) should be used 
to evacuate air and moisture from the air condition- 
ing system. All pumps are shipped fully charged 
with 8 ozs. oil; however, the following precautions 
should be observed relative to the maintenance and 
operation of the pump. 


MAINTENANCE 


CAUTION: Do not use this pump as an air 
compressor. 


1. Keep all openings capped when not in use to 
avoid moisture being drawn into the system. 


FIVE AMPERE 
TIME DELAY 


PUMP 


| DISCHARGE 
OUTLET 


PUMP INLET CONNECTION 


Fig. 1~6 J-5428 Vacuum Pump 
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Fig. 1-7 Draining Oil from Vacuum Pump 


2. Oil should be changed after every 250 hours 
of normal operation. 


To change oil, simply unscrew hex nut located 
on back side of pump, tilt backward and drain out 
oil (Fig. 1-7). Recharge with 8 ounces of vacuum 
pump oil Frigidaire 150 or equivalent (Fig. 1-8). 
If you desire to flush out the pump, use this same 
type clean oil. Do not use a solvent. 


NOTE: Improper lubrication will shorten the life 
of the pump. 


3. If this pump is subjected to extreme or pro- 
longed cold, allow it to remain indoors until oil 


Fig. 1-8 Adding Oil to Pump 


has reached approximate room temperature. Failure 
to warm oil will result in a blown fuse. | 


4. A five ampere time delay cartridge fuse has 
been installed in the common line to protect the 
windings of the compressor. The fuse will blow if 
an excessive load is placed on the pump. In the 
event the fuse is blown, replace with a five ampere 
time delay fuse - do not use a substitute fuse as it 
will result in damage to the starting windings. 


5. If the pump is being utilized to evacuate a 
burnt-out system, a filter must be connected to the 
intake fitting to prevent any sludge from contami- 
nating the working parts, which will result in mal- 
function of the pump. 


6. Before using pump, remove dust cap on dis- 
charge outlet of pump. 


J-7605 


J-8418~ 


J-5428-01 


Fig. 1-9 Complete Service Station 
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SERVICE STATION 


The J-8393 Deluxe Portable Air Conditioner Serv- 
ice Station supplies all evacuating and charging 
equipment assembled into a compact portable unit 
(Fig. 1-9). 


J-8393 consists of a wheeled cart, a vacuum 
pump, pressure gauges, control valves, and most 
important, a calibrated charging cylinder of strong 
and accurately metering up to five pounds of liquid 
refrigerant. All necessary hoses are included and 
the cart is fitted with brackets for a 25 or 50 pound 
refrigerant cylinder, oil injector, and leak detector. 


Since refrigerant is metered into the system, by 
volume, the correct amount will always be added 
to the system. This, plus the fact that the unit re- 
mains ‘‘plumbed’’ at all times, thereby eliminating 
loss of refrigerant that would be caused by purging 
of lines and hooking-up components, combines to 
enable the serviceman to economically utilize all 
refrigerant purchased. 


The simplified lay-out of evacuating and charging 
equipment is designed to allow any mechanic to do 
a first-rate job of servicing an air conditioner. 
The ‘‘Station’’ virtually makes air conditioner 


servicing simply a matter of connecting two hoses 
and manipulating clearly labeled valves. 


Dealerships that desire all features of the Deluxe 
Portable Air Conditioner Service Station (J-8393) 
may obtain same, yet avoid duplication of air con- 
ditioning tools now in their possession, simply by 
Selecting ‘‘Station’’?’ components from those listed 
below: 


J-8418 - PORTABLE SERVICE STATION. Without 
vacuum pump or manifold and gauge set, otherwise 
same as ‘‘Deluxe’’ unit J-8393. Includes provisions 
for easy installation of the A-5428 Vacuum Pump 
and J-5725-01 Gauge Set. 


J-8420 - CHARGING CYLINDER AND TEST 
PANEL (Complete), consists of J-8413 Charging 
Cylinder and test panel with all gauges, hoses and 
valves. It also includes universal upper and lower 
mountings for bench, wall, or portable equipment. 


J-8413 - CHARGING CYLINDER AND TEST 
PANEL (Less J-5725-01 Manifold and Gauge Set). 


J-8413 - CHARGING CYLINDER ASSEMBLY. 
This assembly also includes cylinder adapter fitting, 
inlet and bleeder valves as well as a 12" length of 
inlet hose. 


SPECIAL TOOLS REQUIRED TO SERVICE AIR CONDITIONING SYSTEMS 
(See Fig 1-10) 


Tool No. Description 

J-4245 Truare Pliers (No. 23 Internal) 

J-5403 Truarc Pliers (No. 21 Internal) 

J-5418 Charging Line (3 reg.) 

J-5428-02 Vacuum Pump 

J-5428-11 1 Qt. Oil (150 Vis. for Pump) 

J-5453 Goggles 

J-5462-3 Fiber Washer 

J-5462-4 Drum Reducer 

J-5725-01 Manifold and Gauge Set 
Humidicator 


J-6076 


Tool No. Description 

J-6084 Leak Detector 

J-6271 Fits-All Valve (one 1* can) 
J-6272-01 3 can Multi-opener (three 1# cans) 
J~6435 Truare Pliers (No. 26 External) 
J-6742 Thermometer (0-180~) 

J-8092 Handle 

J-8393 Complete Charging Station 
J-8393-50 Bracket (for New Freon Bottle) 
J-8413 Charging Cylinder Assembly Only 


Balance of required tools shown on page 1-10. 
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36435 34245 55403 


J93895 59432 


Fig. 1-10 Special Tools 


Tool No. Description Tool No. Description 
J-8418 Charging Cylinder Less Vacuum Pump J-9402 Parts Tray | 
and Gauge Set J-9403 Armature Plate and Hub Holding Tool 
J-8420 Charging Cylinder and Test Panel | (Spanner) 
Assembly Complete J-9432 Mainshaft Needle Bearing Installer 
J-8421 Charging Cylinder and Test Panel Less J-9433 Suction Crossover Seal Installer 
Gauge Set J-9450 Temperature Tester (3 Lead 
J-8433 Compressor Pulley Remover Thermocouple) 
J-8849 Pulley Bearing Remover (Use with J-9459 90 Gauge Fittings Adapter (Schrader 
J-8092 Handle) (2 required) Valve Deareser) 
J-9392 Compressor Shaft Seal Remover J-9480 = ~— Armature Plate and Hub Assembly Installer 
J-9393 Compressor Seal Seat Remover (-1 Screw) (-2 Spacer) (-3 Nuf) 
(-1 Sleeve) (-2 Clamp) J-9481 Compressor Pulley and Bearing Assembly 
J-9395 Pulley Puller Pilot (Use with J-8433-] Installer (Use with J-8092 Handle) 
Bar and J-8433-2 Short Legs) J-9505 S.T.V. Adjusting Spanner (Tempest only) 
J-9396 Compressor Holding Fixture J-9508 Refrigerant Hose Remover 
J-9397 Compressing Fixture J-9521 Internal Mechanism Support Block 
(-1 Base) (-2 Nut) (-3 Leg) J-9544 .0005" Dial Indicator 
J-9399 Pulley Lock Nut Remover (9/16" special J-9553 Shaft Seal Seat "O" ring Remover 
thin wall socket) J-9661 Compressor Shoe Gauge Set 
J-9401 Armature Plate and Hub Assembly Remover J+9625 Compressor Test and Storage Plate 


(-1 Body) (-2 Screw) 
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PONTIAC TRI-COMFORT 
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GENERAL DESCRIPTION 


Pontiac’s Circ-L-Aire Conditioner is combined 
with the heater to provide a year-round air con- 
ditioning system. This permits the air blower to 
be used for both air conditioning and/or heater oper- 
ation, and provides dehumidified air in all seasons 
if desired. All outside air entering the system is 
taken through hood high cowl vents, providing air 
free of dust, foreign material, and undesirable 
fumes. 


Pontiac’s Tri-Comfort Circ-L-Aire Conditioning 
system may be operated to provide conditioned air 
taken from the outside or air taken from the inside 
of the car and recirculated. The use of outside air 
exclusively provides constant and rapidly changing 
air inside the car, eliminating a stuffy, smoke-filled 
interior and keeps the occupants fresh and com- 
fortable. The use of air taken from the inside of 
the car and recirculated permits cooled inside air 
inside the car to be drawn through the cooling coils 
when outside air is unwanted or when maximum 
eoonne : is desired. 


The driver has fingertip control of the tempera- 


ture of conditioned air entering the car. When air 
conditioning or heating is desired, the blower forces 


air taken from the hood high cowl air inlet housing . 


through the evaporator core, and is directed through 
an air distributing system to the air outlets. When 
heated air is desired, the blower forces air taken 
from the hood high cowl air inlet housing through 
the heater core to the heater air outlets. If con- 
ditioned heated air is desired the air taken from 
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outside also passes through the evaporator core 
and enters the passenger compartment through the 
air conditioning outlets. 


The design of the air conditioning and heating air 
system, its valves and controls, permits a method 
of obtaining many different amounts of forced air 
flow for ventilation. 


Numberous degrees of comfort may be easily ob- 
tained by adjusting blower speed and temperature 
controls when heating or cooling, and by drawing 
air from outside or inside the car with the refrig- 
eration system operating. 


OPERATING INSTRUCTIONS 


USING THE AIR CONDITIONING SYSTEM. 
FOR VENTILATION . 


The air conditioning system is designed s so that 
it can also be used for ventilation when it is not 
necessary to cool or heat the air. Ventilation may 
be obtained by turning the temperature control knob 


to full cold, depressing the ‘“‘HEATER”’ button, and 


selecting the amount of air flow desired by turning 
the blower control knob to ‘‘LO”’’, ‘‘2’’, ‘37’, or ‘‘HI’? 
speed. 


DESCRIPTION AND OPERATION 
OF INDIVIDUAL UNITS 


Fig. 2-4 illustrates the location of units of the 
Tri-Comfort Circ-L-Aire Conditioning (and heating) 
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OPERATING INSTRUCTIONS 
AIR CONDITIONING AND HEATER CONTROLS 


PUSH BUTTONS | KNOBS 

De-Ice Heater Off Outside Insid Blower Temperature 
Muggy Weather in 2 or 3 as required 
Mild Weather in Lo or 2 as required 
Fast Cool Down Hot Weather in Hi. fully counterclockwise 
Slow Driving Hot Weather in Hi as required 
Fast Driving Warm Weather in 2 or 3 as required 
Fast Driving Hot Weather — — in or in 3 or Hi fully counterclockwise — 
Controlling Temperature in as required as required 
in the Car 
Mountain Driving in as required set on two red marks 
Heating—Normal Driving in Lo or 2 as required 
Windshield De-icing in Hi fully clockwise 

as required 
Rear Seat Heating in 3 or Hi as required 
To Avoid Objectionable Odors in ee oe 
off 


Fig. 2-1 Operating Instructions 


System. Each of the units in the air conditioning 
system is described on the following pages. 


AIR OUTLETS AND CONTROLS 


AIR OUTLETS 


Refrigerated air enters the interior of the 
car through five outlets in the instrument panel 
(Fig. 2-2). 


NOZZLE 


CONTROL PANEL 


CENTER OUTLETS 


An air outlet located at each end of the instrument 
panel can be individually controlled to provide a 
comfortable air flow in any direction desired by the 
occupants. 


The three center outlets (two affixed to the lower 
part of the instrument panel, one to the panel upper 
center) contain a vaned rotary valve which can be 
adjusted to change vertical direction of air flow. 


NOZZLE 


Fig. 2-2 Air Outlets and Controls 
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CONTROL PANEL PUSH BUTTONS (Fig. 2-3) 


The control panel is located to the right of the 
steering column on the lower section of the instru- 
ment panel. Five push buttons across the bottom of 
the panel control air flow through the system; ‘‘DE- 
ICE’’, ‘‘HEATER’’, “OFF’’, ‘‘OUTSIDE’’, and 
‘INSIDE. ”’ 


This push button selector panel directs vacuum 
to diaphragms which, by mechanical linkage, cause 
air control doors to function in the following manner. 


1. ‘‘DE-ICE’’ button depressed: Outside air inlet 
door fully opens, blower goes on super-speed, de- 
flector door positions to direct air to heater core as 
it leaves evaporator and diverter door positjons to 
direct air to heater. The defroster door lowers to 
direct approximately 80 per cent of air into ducts 
to windshield and approximately 20 per cent to heater 
outlets. Temperature of defroster air can be regu- 
lated by rotating temperature control knob. Rotate 
clockwise to increase temperature. 


2. ‘‘HEATER” button depressed: Outside air inlet 
door fully opens, blower speed as Set, deflector door 
positions to direct air to heater core as it leaves 
evaporator core and diverter door positions to direct 
air to heater. Defroster door is in raised position 
to direct 20 per cent of air to windshield outlets and 
80 per cent to heater outlet. Air temperature can be 
regulated by rotating temperature control knob right 
or left. Rotate clockwise to increase temperature. 


3. ‘‘OFF’’ button depressed: Outside air door 
closes and blower shuts off. 


4. ‘“OUTSIDE”’ button depressed: Outside air inlet 
door fully opens, compressor and blower energized, 
deflector door moves to direct most of air from 
evaporator core into heater core by-pass. The di- 
verter door positions itself to then direct air through 
opening in heater case into the air conditioning air 
duct and outlet assembly. Temperature can be ad- 
justed by rotating temperature control knob right 
or left. Rotate clockwise to increase temperature. 


NOTE: Because all air entering the system must 


pass over the evaporator core when "INSIDE" 
or "OUTSIDE" buttons are in, dehumidified air 
with a wide range of temperatures can be pro- 
vided; therefore, the problem of fogged windows 
on mild or cool humid days can be eliminated. 


5. ‘“‘INSIDE’”’ button depressed: Outside air door 
partially open, compressor and blower energized 


TEMPERATURE 
CONTROL 


Fig. 2-3 Control Panel 


and deflector and diverter doors set the same as 
when the ‘‘OUTSIDE’’ button depressed. 


NOTE: Approximately 80 per cent of air passing 
through system is re-circulated. 20 per cent is 
taken from outside. 


BLOWER CONTROL 


The blower control knob is located on the left of 
the control panel. A rotating knob controls four 
blower speeds to regulate the amount of forced air 
movement for air conditioning or heater operation. 
When the letters ‘‘LO’’ appear in the blower window, 
the blower operates at low speed. When the letters 
‘‘HI’’ appear in the blower window the blower oper- 
ates at high speed. Between ‘‘LO’’ and ‘‘HI’’ po- 
Sitions, ‘‘2’’ and ‘‘3’’ appear in the window and the 
blower operates at two medium speeds. 


The blower always operates at one of the four 
Speeds whenever any control button is in other than 
the ‘‘OFF’’ button. 


TEMPERATURE CONTROL 


The temperature control knob is located on the 
right of the control panel. Rotating the knob counter- 
clockwise decreases the temperature and clockwise 
increases the temperature of the air leaving the 
system. 


A dial opening in the panel beside the control knob 
shows progressively increasing or decreasing bands 
of blue and red. Increasing blue bands indicate 
cooler temperatures and increasing red bands indi- 


cate warmer temperatures. 


COMPRESSOR 
ASS’Y. 


FITTING 


CAP (PART OF FITTING ASS’Y.) 
ASS'Y. 


REINSTALL AFTER CHARGING 
& TESTING 5-7 LB.-FT. 


eae ee ceereenrame: te 
ee ee : . O » HOSE REAR 
: rrr fe 
a pe VIEW IN DIRECTION OF ARROW CE 


CAP PART OF TUBE ASS’Y. | 

REINSTALL WITH 5-7_LB.-FT. 7 — \ 

AFTER CHARGING & TESTING (_) 0 
BUMPER CEMENT TO MUFFLER | 
WITH ES. 10 WITH OPEN END 

OF BUMPER AT FRONT OF MUFFLER_ ) | 


SPACER . Nee | 


\) 


eel 


SSS: 


TUBE ASS’Y. 
-— 


age 


“TUBE ASS'Y. | 


CORE, CASE & BE Asot. 
* GASKET 11-13 LB.-FT. 


FITTING ASS’Y. 


Pie “2 
a. ( eee gs ea \ _THIS TUBE MUST 
GASKET ) SCREW & WASHER, . “BE POSITIONED 
11-13 LB.-FT. ~__/% ASS’Y. 55-65 LB.-FT. \ “AT THE LOW 

= / \ POINT OF THE 

rs | MUFFLER: WITHIN 

. \ 5° TO PREVENT 

RECEIVER & LIQUID TRAPPING OF_ 


INDICATOR ASS’Y. REFRIGERANT OIL 


~ CLAMP ASS'Y. __ 

“~~ ALIGN CLAMP TAB 
WITH END OF HOSE 
30-40 LB.-IN. 


SUPPORT & BUMPER 
| ASS’Y. 


| 


Bi) RADIATOR BAFFLE (REF.) NOTE: FREON HOSES ARE TO. 


ed es BE INSTALLED WITH NO TWIST 
*O” RING GASKET ASSEMBLED INTO THEM 


ar 


TYPICAL GASKET INSTALLATION 


ALIGN END OF HOSE 
WITH BEAD ON PIPE 


VIEW IN DIRECTION OF ARROW CD 


Fig. 2-4 Refrigeration System Complete 
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PLENUM BLOWER CASE 


BLOCKING DIAPHRAGM LINKAGE 


OUTSIDE AIR 
INLET DOOR 


REAR HALF - HEATER CORE AND 
CASE ASSEMBLY - FRONT VIEW 


TEMPERATURE DIVERTER DOOR 


CONTROL DOOR = to DEFLECTOR DOOR 
CAM ASSEMBLY LINKAGE 


DEFLECTOR DOOR 


TEMPERATURE DIVERTER DOOR 


CONTROL DOOR 


Fig. 2-5 Case Assembly - Plenum Blower and Heater Core and Case Assembly 


HEATER CORE AND CASE ASSEMBLY 


DESIGN AND DESCRIPTION 


The heater core consists of coolant tubes and 
air fins between the tubes. Because of the core 
design, coolant travels a relatively short distance, 
therefore, maintaining a nearly equal pressure at 
the inlet. and outlet. This controlled pressure main- 
tains a higher coolant boiling point (cooling system 
pressure will not allow coolant to boil below ap- 
proximately 250°F.). 


Air passing between the core fins is warmed by 
the coolant tubes carrying hot coolant. This warm 
air is then directed into the passenger compart- 
ment by the blower and ducts. 


The case is made of two sections. The metal front 
section mounts on the cowl and houses the heater 
core. The plastic rear section houses the diverter 
door, temperature door and deflector (Fig. 2-5). 


WATER CONTROL VALVE 
DESCRIPTION AND FUNCTION 


The water control valve replaces the coolant outlet 
pipe at the intake manifold on air conditioned cars. 
It consists of a brass tube, piston assembly and 
vacuum diaphragm assembly (Fig. 2-6). 


The water valve controls the flow of coolant to 
the heater core. The valve is open at all settings 
of the Tri-Comfort Circ-L-Aire conditioner except 
when the temperature is set for full cold. Vacuum 
applied to the back of the diaphragm causes the 
piston to remain in an open position allowing coolant 
to flow. At the full cold setting the diaphragm is 
vented and spring tension moves the piston to a 
closed position. This allows maximum cold air to 
be available in the passenger compartment when 
desired. . 


- 


ry 


Fig. 2-6 Water Control Valve 
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OPERATING 
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Fig. 2-7 Cross Section - Expansion Valve 


(THERMOSTATIC) EXPANSION VALVE 
DESCRIPTION 


The (thermostatic) expansion valve (Fig, 2-7) con- 
sists of a capillary bulb and tube which is connected 
to an operating diaphragm (which is sealed within 
the valve itself) and an equalizer line which connects 
the valve and the low pressure return line. 


The valve contains three operating pins (spaced 


approximately 120° apart), valve stationary seat, 
valve, valve carriage, adjusting spring and screw, 
an inlet which has a fine mesh screen, and an outlet 
connection (which attaches to the evaporator). The 
fine mesh screen at the inlet of the valve provides 
protection to the valve by preventing dirt and other 
foreign material from entering the valve. 


While this valve is located at the inlet of the 
evaporator (at the bottom of the evaporator), the 
thermo bulb is attached to the evaporator outlet pipe 
(Fig. 2-8) and is insulated from temperature other 
than that of the evaporator outlet pipe. 


The equalizer line joins the expansion valve to 
the (freeze protection) suction throttling valve so 
that compressor inlet pressure will register in the 
expansion valve. Under high load conditions this 
pressure is essentially the same as evaporator pres- 
sure, and the expansion valve functions in a normal 
manner. Under light load conditions (low ambient 
temperature or extreme modulation of outlet nozzle 
temperatures) the pressure transmitted to the expan- 
Sion valve diaphragm is considerably lower than 
evaporator pressure. This low pressure, plus the 
thermo bulb reading on the evaporator outlet pipe, 
‘tricks’? the expansion valve into admitting more 
liquid refrigerant into the evaporator than is re- 
quired for the cooling demand. This high refrigerant 


CLAMPS 


EXPANSION 
VALVE BULB 


EVAPORATOR 
OUTLET PIPE 


INSULATION 


Fig. 2-8 Expansion Valve Bulb at Evaporator Outlet Pipe 


flow rate insures that compressor oil will flow 
through the evaporator and back to the compressor, 
thereby keeping the compressor adequately supplied 
with oil, and preventing the evaporator from becom- 
ing oil-logged. 


FUNCTION 


The purpose of the expansion valve is to regulate 
the flow of liquid refrigerant into the evaporator 
automatically in accordance to the requirements of 
the evaporator. 


This valve is the dividing point in the system be- 
tween high pressure liquid refrigerant supplied from 
the receiver-dehydrator and relatively low pressure 
liquid and gaseous refrigerant in the evaporator. It 
is so designed that the temperature of the refrigerant 
at the evaporator outlet must have 10.6°F. of super- 
heat before more refrigerant is allowed to enter 
the evaporator. Superheat is an increase in tem- 
perature of the gaseous refrigerant above the tem- 
perature at which the refrigerant vaporizes. 


A capillary tube filled with carbon dioxide and 
the equalizer line provide the temperature regula- 
tion of the expansion valve. This capillary tube is 
fastened to the low pressure refrigerant pipe coming 
out of the evaporator so that it communicates the 
temperature of the refrigerant at this point to the 
expansion valve. If the superheat at the outlet de- 
creases below 10.6°F., the expansion valve will 
automatically reduce the amount of refrigerant 
entering the evaporator, thus reducing the amount 
of cooling. If the superheat increases, the expansion 
valve will automatically allow more refrigerant to 
enter the evaporator, thus increasing the cooling. 


PONTIAC TRI-COMFORT CIRC-L-AIRE CONDITIONER 2-7 


The equalizer line joining the suction throttling 
valve with the area behind the operating diaphragm 
acts with the capillary to measure superheat. 


It is the temperature of the air passing over the 
evaporator core that determines the amount of 
refrigerant that will enter and pass through the 
evaporator. When the air is very warm, the heat 
transfer from the air to the refrigerant is great 
and a greater quantity of refrigerant is required 
to cool the air and to achieve the proper superheat 
on the refrigerant gas leaving the evaporator. When 
the air passing over the evaporator is cool, the heat 
transfer is small and a lesser quantity of refrigerant 
is required to cool the air and to achieve the proper 
superheat on the refrigerant gas leaving the 
evaporator. 


A mechanical adjusting nut located within the 
valve is provided to regulate the amount of refriger- 
ant flow through the valve and moves the spring 
seat to increase or decrease the tension on the 
valve carriage spring. By varying the tension on 
this spring, it is possible to regulate the point at 
which the valve begins to open or close, thereby 
regulating refrigerant flow into the evaporator. As 
this adjustment feature is inside the valve, no ex- 
ternal adjustment is possible. All valves are preset 
at the time of manufacture. 


Since the evaporator outlet pressure is propor- 
tionate to the amount of heat (superheat) picked up 
by the refrigerant gas in passing through the evapo- 
rator, it can be seen that adjusting spring tension 
which works against capillary pressure and equalizer 
line pressure controls the volume of refrigerant 
entering the evaporator as signaled by the temper- 
ature and pressure in the evaporator outlet pipe. 


OPERATION 


When the air conditioning system has not been 
operating, all pressures within the thermostatic 
expansion valve assembly will have equalized at 
the ambient (surrounding air) temperature, thus the 
pressure above and below the operating diaphragm 
and at the inlet and outlet side of the valve will be 
equal (Fig. 2-8). (Pressure under the diaphragm 
is evaporator pressure. It reaches this area by 
means of clearance around the operating pins in 
the valve body which connects the area under the 
diaphragm with the evaporator pressure area.) While 
pressures in the expansion valve are almost equal, 
the addition of the valve adjusting spring pressure 
behind the valve will hold the valve over to close 
the valve orifice. 


When the air conditioning system first begins to 
Operate, the compressor will immediately begin 
to draw refrigerant from the evaporator, lowering 
the pressure in the evaporator and in the area under 
the operating diaphragm. As the pressure in this 
area decreases, the pressure above the diaphragm 
exerted by the carbon dioxide in the capillary tube 
will overcome spring pressure and push the dia- 
phragm against the operating pins, which in turn 
will force the needle valve off its seat. 


Refrigerant will then pass through the expansion 
valve into the evaporator where it will boil ata 
temperature corresponding to the pressure in the 
evaporator. This will begin cooling the air passing 
over the evaporator, and, also it will begin to cool 
the evaporator outlet pipe. 


As the evaporator outlet pipe cools, the pressure 
of the carbon dioxide in the capillary tube (contact- 
ing this outlet pipe) decreases, exerting less force 
on the operating diaphragm. 


The valve adjusting spring is calibrated so that 
the pressure of the refrigerant in the evaporator, 
plus the spring force, will equal the force above 
the operating diaphragm when the temperature of 
the refrigerant in the evaporator outlet is 10.6°F. 
above the temperature of the refrigerant entering 
the evaporator. In other words, the refrigerant 
should remain in the evaporator long enough to 
completely vaporize and then warm (superheat) 
10.6°F. 


If the temperature differential begins to go below 
10.6°F, (outlet pipe becomes too cold) carbon 
dioxide pressure in the capillary tube and area 
above the diaphragm decreases, allowing the valve 
adjusting spring to move the needle valve toward 
its seat, closing off the flow of refrigerant past the 
needle valve. 


If the temperature differential begins to go above 
10.6°F. (outlet pipe too warm), the pressure in the 
Capillary tube and area above the operating dia- 
phragm will increase, pushing this diaphragm against 
the operating pins to open the needle valve further, 
admitting more refrigerant to the evaporator. 


EVAPORATOR (Fig. 2-9) 
DESIGN 


The evaporator core consists of a series of plates 
which when joined together form the refrigerant 


2-8 1964 PONTIAC AND TEMPEST AIR CONDITIONING MANUAL 


EVAPORATOR CORE 


LIQUID BLEED LINE 


TO SUCTION 
THROTTLING 
VALVE 


CAPILLARY TUBE \ EVAPORATOR 
DRAIN 


EQUALIZER LINE 


EXPANSION VALVE 
FROM RECEIVER ~DEHYDRATOR 


Fig. 2-9 Evaporator Assembly 


tubes and the top and bottom tanks. Between the 
tubes corrugated strips of aluminum serve as air 
fins. This type of construction is called a channel 
plate type core. The nature of this design is such 
that the refrigerant travels a relatively short dis- 


tance with little or no pressure drop resulting be- © 


tween the inlet and the outlet. Therefore, the inlet 
‘pressures and outlet pressures are about equal and 
exactly controlled to maintain the refrigerant boiling 
point at a temperature which cools the air passing 
over the evaporator to a temperature at or just 
above the freezing point of water. ; 


~The evaporator core with this design permits a | 


very efficient distribution of refrigerant at the 
moment refrigerant enters the core. 


The evaporator housing is constructed of a re- 


inforced plastic material for strength. A _ self- 


Opening rubber nozzle serves as a water drain and 
is located at the bottom of the housing. 


FUNCTION 


The evaporator is actually the device which cools 
and dehumidifies the air before it enters the car. 
High pressure liquid refrigerant flows through the 


valve orifice in the expansion valve into the low 
pressure area of the evaporator. This regulated 
flow of refrigerant boils immediately. Heat from 
the core surface is lost to the boiling and vaporizing 
refrigerant, which is cooler than the core, thereby 
cooling the core. The heat in the air passing over 
the evaporator loses its heat to the cooler surface 
of the core, thereby cooling the air. As the process 
of heat loss from the air to the evaporator core 
surface is taking place, any moisture (humidity) in 
the air condenses on the outside surface of the 
evaporator core and is drained off as water. 


Since Refrigerant-12 will boil at 21.7°F. below 
zero at atmospheric pressure and water freezes 
at 32°F., it becomes obvious that the temperature 
in the evaporator must be controlled so that the 
water collecting on the core surface will not freeze 
in the fins of the core and block off the air passages. 
In order to control the temperature, it is necessary 
to control pressure inside the evaporator and this 
is done by the suction throttling valve. 


To obtain maximum cooling the refrigerant must 
remain in the core long enough to completely vapor- 
ize and then superheat a minimum of 10.6°F. If 
too much or too little refrigerant is present in the 
core, then maximum cooling efficiency is lost. An 
expansion valve in conjunction with the suction 
throttling valve is used to provide this necessary 
refrigerant and pressure control. | | 


(FREEZE PROTECTION) __ 
SUCTION THROTTLING VALVE 


FUNCTION (See Figure 2-10) 
The main function of the Suction Throttling Valve 


is to maintain the evaporator pressure at a pressure 
sufficiently high to avoid freezing of moisture on the 


evaporator core and at the same time provide maxi- 


mum cooling efficiency. 


-The suction throttling valve is a two position 
valve and does not modulate. The Tri-Comfort 
Circ-L-Aire Conditioning tempers the air by blend- 
ing it with heated air for the desired air tempera- 
ture selected at the instrument control panel. 


A vacuum element with a 3.5 lb. spring enclosed 
is incorporated. This element provides a feature 
to protect against evaporator freeze during oper- 
ation at higher elevations. 
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Fig. 2-10 Suction Throttling Valve 


BASIC OPERATION 


The suction throttling valve maintains an evapo- 
rator pressure of approximately 30 psig. 


The opposing forces, spring pressure and atmos- 
pheric pressure on the one side of the regulating 
valve piston and evaporator pressure on the opposite 
Side of the piston constitute a balanced valve and 
controls its operation. 


When the evaporator pressure rises above 30 psig, 
enough force is exerted against the valve piston to 
overcome the spring pressure and atmospheric pres- 
Sure cauSing the piston to move, Opening passage 
to compressor. Evaporator pressure returns to its 
original 30 psig because of compressor operation. 


When the evaporator pressure drops below 30 psig, 
Spring tension plus the force exterted by atmos- 
pheric pressure on the piston overcomes evaporator 
pressure to close the passage from evaporator to 


compressor. Under conditions where the valve is 
closed a source of Freon and refrigerant oil must 
be supplied to the compressor for lubrication. A 
liquid bleed line which connects the bottom of the 
evaporator core with the compressor passage of 
the suction throttling valve is provided for this 
purpose. A liquid bleed valve in the connector of 
this bleed line (controlled to open 5 to 12 psi dif- 
ferential between the pressure inside the suction 
throttling valve and the pressure at the bottom of 
the evaporator) opens and allows Freon and oil to 
enter the compressor when the suction throttling 
valve is closed. Because Freon and refrigerant 
oil is drawn’ from the bottom of the evaporator 
through the liquid bleed line, the thermostatic expan- 
sion valve must be triggered to keep this supply of 
oil and Freon available when the suction throttling 
valve is closed. This is accomplished by changing 
the pressure differential on the expansion valve 
diaphragm through the equalizer line which connect 
the suction throttling valve pressure chamber with 
the side of the expansion valve diaphragm opposite 
the capillary tube side. 
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There is also a gauge fitting valve for freon 
charging and pressure testing installed in the cham- 
ber of the suction throttling valve. 


Since the suction throttling valve is a two-position 
valve, the following is an operation description of 
the two positions; 


TEMPERATURE SETTING ON FULL COLD - 
Recommended for maximum cooling at sea level. 


When the temperature control is set at full cold 
the suction throttling valve is designed to maintain 
evaporator pressure at a pre-determined pressure 
of 30 psig. The valve main regulating spring plus 
the force exerted by atmospheric pressure (14.7 psi) 
is the force that is applied on the piston to close 
the evaporator to compressor passage. Evaporator 
pressure is the opening force applied to the opposite 
side of the piston of the suction throttling valve to 
Open the evaporator to compressor passage. The 
piston will assume a balanced position to maintain 
evaporator pressure at approximately 30 psig. 


TEMPERATURE SETTING OFF FULL COLD - 
Recommended for maximum cooling at high 
elevations. 


In areas of higher elevation the force exerted on 
the back side of the piston by atmospheric pressure 
must be increased to maintain an absolute pressure 
of 44.7 psi (14.7 + 30), otherwise freeze will occur. 


NOTE; Atmospheric pressure drop is approxi- 
mately .5 pst for every 1000 feet increase in 
elevation, 


Thus the resulting atmospheric pressure drop in 
the piston in an area of 5000 feet elevation (Denver) 
would be 2.5 psi. 


When the temperature selector control is moved 
off the full cold position (between 2 and 6 red bars 
showing), vacuum is no longer indexed to the vacuum 
element on the back side of the suction throttling 
valve. Without a pressure differential on the vacuum 
element, the secondary spring exerts an auxiliary 
Spring force on the piston to compensate for the at- 
mospheric pressure drop and maintain evaporator 
core pressure at a predetermined Setting to protect 
against evaporator core freeze up at high elevations. 
This increase in evaporator pressure is 3.5 psi thus 


maintaining the same absolute pressure hence tem- 


perature at 7000 feet elevation as when set maximum 
cold at sea level. 


OPERATION OF VACUUM ELEMENT 


The vacuum element on the back side of the valve 
contains a 3.5 lb. secondary spring. Through a 
spring seat connection to a push rod this assist 
Spring places an additional force on the piston and 
diaphragm when both sides of the vacuum diaphragm 
is vented to atmosphere. (In the off full cold position 
of the temperature selector.) 


When vacuum is indexed to the back side of the 
diaphragm, atmospheric pressure will exert enough 
force on the opposing side of the diaphragm (which 
is vented to atmosphere) to: compress the secondary 
Spring and remove the secondary spring force from 


the back side of the main suction throttling valve 
piston. (In the full cold position vacuum is indexed 


to this vacuum element). 


COMPRESSOR (Fig. 2-11) 


GENERAL 


The compressor is of basic double action piston. 
design. Three horizontal double acting pistons make 
up a six-cylinder compressor, and are mounted 
axially around the compressor shaft to operate in 
a front and rear cylinder assembly. These pistons 
operate in a 1-1/2" bore, have a 1-3/16" stroke 
and are actuated by a swash plate pressed on the 
compressor crankshaft. See Figs. 2-11 and 2-12. 


Reed type suction and discharge valves are 
mounted in valve plates between the cylinder as- 
sembly and the heat at each end of the compressor. 
The heads are connected with each other by gas- 
tight passage ways which direct refrigerant gas to 
a common output. 


SUCTION VALVES 


A three-reed suction valve disc is assembled to 
both the front and rear cylinder heads. These reeds 
open when the pistons are on the intake portion of 
their stroke to allow the low pressure vapor to flow 
into the cylinders. 


When the pistons reverse and are on the com- 
pression portion of their stroke, the reed valve 
closes against their seats to prevent the high pres- 
sure vapor from being forced back into the low side 
of the system. | 
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Fig. 2=11 Cross Section - 6 Cylinder Compressor Assembly 
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DISCHARGE VALVES 


There are two discharge valve plate assemblies, 
each having three reeds and retainers positioned 
to direct the high pressure vapor from the cylinders 
into the outer annular Cavities of the front and rear 
head castings. 
compression stroke and reverse to the suction 


stroke, the high pressure vapor in the discharge 


cavity causes the reeds to close, thus maintaining 
the differential of pressure between the high and 
low pressure areas. | . 


CYLINDER HEAD 


Each cylinder head contains suction and discharge 
cavities. In addition, the rear head contains an oil 
pump cavity, in the center of the suction cavity, to 
house the oil pump gears (which are driven by the 
compressor mainshaft). The suction cavity is in the 
center and indexes with the suction reeds. The dis- 


charge cavity is around the outside and indexes 


with the discharge reeds. 


. These cavities are sealed from. each other with 
a teflon seal molded onto the cylinder head. The 
discharge cavity is sealed from the outside of the 
compressor by an ‘‘Q’”’ ring seal which rests ina 
chamfered relief in the cylinder head and com- 
presses against the compressor body. 


Both cylinder heads are connected with each other; 
the suction cavities by a flat suction crossover 
‘‘eover,’? the discharge cavity by a tube pressed 
into each head. (Service discharge crossover tube 
assemblies are seated with ‘‘O’’ rings and spacers.) 


‘OIL PUMP 


An oil pump mounted at the rear of the compres- 


sor picks up oil from the bottom of the compressor 


oil sump and pumps it to the internal parts. 


The multi-lobed oil pump gears. are made of 


sintered iron. The inner gear is the driver and has 


a ‘‘D’? shaped hole in the center which fits over a 
matching ‘‘D’’ flat on the rear of the mainshaft. 


The outer gear, which is driven, has internal gear | 


teeth mating with the external teeth on the inner 
(drive) gear. 


OIL FLOW 


The internal parts of the compressor are lubri- 


cated with this oil pump. Oil is picked up from the 


When the piston has completed its 


sump by the oil pump gears through the pick-up 
tube and into the pump cavity. From here oilis 
forced through the drilled hole, through the center 
of the mainshaft assembly and to three outlets; 
one at each mainshaft thrust bearing and at the 
compressor shaft seal assembly. 


Qil from the mainshaft seal assembly drains 
back into the sump via a hole built in the discharge 
plate, a notched slot in the suction reed that indexes 


_ with a cast passage (slanted) in the front face of 


the front head casting, around the mainshaft and 
through the mainshaft front bearing, between the 
mainshaft and front head casting hub, to the main- 


_ shaft front thrust bearing and into the sump. 


Oil directed through each mainshaft thrust bearing 
flows through the bearing and dumps into the sump. 
The mainshaft rear bearing is lubricated from oil 
emitting from clearances at the oil pump gears. 


Oil that travels with the refrigerant into the com- 
pressor assembly that is forced by the piston rings 


returns to the sump as the pistons travel on their 
- suction stroke. 
~ such that the scraper grooves at the side of the ring 


The design of the piston rings is 


facing the inside of the compressor forces the oil 


through two oil return holes behind the ring groove 


(and extend toward the center area of the piston) 


~ to dump oil into the compressor sump. 


MAINSHAFT 


The compressor mainshaft is driven by the pulley 
when the clutch coil is energized. It extends through 
the compressor front head, to the compressor rear 
head and drives the oil pump in the rear head pump 
cavities. The shaft is supported by a needle bear- 
ing located in the front half of the cylinder anda 


similar needle bearing in the rear half of the 
_ cylinder. 


A 3/16" diameter oil hole in the shaft extends 
from the rear oil pump cavity to the shaft seal 


-. @avity. Four .078" (5/64") diameter holes are drilled 


90° to the main oil passage. These drilled passages 
direct oil under pump pressure to the shaft seal 
surfaces, thrust bearings, and shaft roller needle 
bearings. | 


THRUST BEARINGS AND RACES 


Two flat-type thrust needle bearings are seated 
around the shaft and are located near the center of 
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the compressor. These bearings have rollers placed 
radially in their separators. Each bearing is ‘‘sand- 
wiched’’ between two steel thrust races, and this 
combination of three pieces is placed between the 
shoulders of the swash plate and the shoulders of the 
cylinder hubs on the front and rear halves of the 
cylinder. 


The FRONT end combination, consisting of a 
needle bearing with a thrust race on each side, 
is selected to provide the proper piston head clear- 
ance below the top of cylinder and the underside of 
the suction and discharge valve plates. 


The REAR end combination, consisting of a needle 
bearing with a thrust race on each side, is selected 
to obtain .0003" (low limit) to .0013" (high limit) 
running clearance between the hub surfaces of the 
Swash plate and the front and rear hubs of the 
cylinder. This allows .001'' tolerance between the 
high and low limits of running clearance. 


CYLINDER BLOCK 


The cylinder block consists of two halves, front 
and rear. Three piston bores in each half are line 
bored as one piece during production to assure 
proper alignment and parallelism. After boring, the 
cylinder block is cut apart at the center and the 
faces are ground parallel to the two outer ends of 
the cylinder. 


Alignment and register of the two halves is main- 
tained by two cylindrical locator (squeeze) pins. 
It is important that the two halves of the cylinder 
be kept together to assure correct relationship 
of parts. 


PISTONS 


The double end pistons are made of cast aluminum, 
with a ‘‘bridge’’?’ connecting each end. Each piston 
has a notch cast in this bridge. This notched end 
of the piston is positioned toward the FRONT end 
(pulley end) of the compressor. 


Both ends of the pistons have a groove to receive 
a piston ring. Two oil return holes are drilled 
behind the ring groove and extend toward the center 
area of the piston to ‘‘dump’’ oil to the compressor 
oil sump. The piston rings have an oil scraper 
groove at one edge (toward the center of the piston) 
to wipe any excess oil back into the oil sump 
(reservoir) through the oil return holes. 


A spherical cavity is located in the inside center 
on each side of the pistons to receive the hardened 
steel piston drive balls. 


SHOE DISCS 


Shoe discs are made of bronze and one side is 
a flat surface which contacts the surface of the 
swash plate. The opposite side has a coined con- 
cave surface into which is assembled the piston 
drive ball. 


These shoes are provided in .0005" thickness 
variations and ten sizes are available for servicing 
these parts. Included in these ten is a basic ZERO 
shoe to permit simple gauging operations. 


All service shoes will be marked with the shoe 
size, which will also correspond to the last three 
digits of the piece part number. 


SWASH PLATE 


An angular shaped member (swash plate) is lo- 
cated near the center of the compressor. The swash 
plate changes the rotating action of the shaft to pro- 
vide a reciprocating driving force to each of the 
three pistons. (This driving force is applied, through 
the shoes and balls, to the midpoint of each of the 
double end pistons.) The swash plate has two angular 
faces ground smooth and parallel to permit smooth 
Sliding of the shoe discs. 


The plate is a .0005"-.0010" press fit onto the 
3/4" diameter shaft and is positioned by a Woodruff 
key located in the shaft. 


SUCTION CROSS-OVER AND COVER 


Since the pistons are double-acting, low pressure 
vapor from the cooling coil must be supplied to both 
ends of the compressor and pistons. 


The inlet (suction) port on the rear head of the 
compressor is connected by a hose to the outlet 
side of the evaporator (cooling coil), A fine mesh 
suction screen is located in the low pressure inlet 
cavity of the rear head. Its purpose is to trap any 
material (larger than the mesh size) that would 
damage the compressor mechanism. 


A flat rectangular cavity is cast into the outer 
face of the front and rear cylinder block halves. 
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The edges of this cavity are machined into a ‘‘dove- 
tail’? shape to retain a rectangular suction cross- 
Over cover, With a neoprene gasket around its edges. 
This cover and gasket forms a passage for the low 
pressure vapor to flow from the rear head of the 
compressor to the front head and thus apply suction 
refrigerant to the pistons and cylinders at the front 
of the compressor. 


The sides of the cover gasket seal the cover to 
the suction cross-over cavity and the narrow ends 
of the gasket form a seal with the under side of the 
suction and discharge valves when they are assem- 
bled to the cylinder heads. 


DISCHARGE CROSS-OVER TUBE—PRODUCTION TYPE 


The double acting pistons also produce high pres- 
sure vapor at both ends of the compressor. The 
outlet (discharge) port for the high pressure vapor 
is located in the rear head of the compressor. 


A discharge vapor tube is used to connect the 
front head discharge cavity to the rear head dis- 
charge cavity. This tube has cylindrical ends that 
are spun into holes in the front and rear cylinder 
head halves to provide a vapor-tight joint. The 
center of this tube has a flattened cross-section 
to provide clearance between the swash plate and 
tube, 


When the pistons in the front end of the cylinder 
are on their compression stroke, the high pressure 
vapor is caused to flow into the discharge cavity in 
the front head, through the discharge tube and into 
the rear head discharge cavity. This vapor com- 
bines with the high pressure vapor produced by the 
pistons in the rear cylinder head during their com- 
pression stroke and flows out the compressor dis- 
charge port. 


DISCHARGE CROSS-OVER TUBE—SERVICE TYPE 


The purpose, function, and design of the service 
discharge tube is the same as that for the produc- 
tion type tube with the exception of shouldered 
Sleeves located in both ends of the service tube. 
These shoulders provide a surface for the ‘‘O’’ rings 
and compression bushings. Since the production 
discharge tube is vapor sealed to the front and rear 
cylinder heads by ‘‘spinning in’’ the ends of the 
tube, equipment to perform this ‘‘spin in’’ operation 
during service operations would not be economical. 


Therefore, if it should be necessary to separate 
the cylinder halves during a service operation, a 
Service type discharge tube should be used when 
reassembling the mechanism. 


PRESSURE RELIEF VALVE 


The compressor is fitted with a high pressure 
relief valve. If the discharge pressure ever exceeds 
approximately 440 psi, the relief valve opens auto- 
matically to relieve the pressure and closes again 
when the pressure recedes. 


Opening of the relief valve will be accompanied 
by a loud popping noise and perhaps the ejection of 
some oil with the refrigerant. Any condition that 
causes this valve to open should be corrected 
immediately. 


OIL TEST OUTLET 


An oil test outlet is located on the under side of 
the compressor shell. This outlet is a screw having 
a hole drilled lengthwise through its center to the 
head which indexes with a hole drilled crosswise 
just above the head. This allows oil to enter the 
drilled holes and be emitted when the screw is 
loosened. 


The proper method of checking oil level is out- 
lined under CHECKING COMPRESSOR OIL LEVEL 
AND ADDING OIL. 


SHELL 


The shell of the compressor has a mounting flange 
on the front end and four threaded screws welded 
to the outside at the rear. An oil sump is formed 
into the bottom of the shell, with a baffle plate over 
the sump on the inside of the shell. There is an oil 
charging screw and gasket (which also serves as 
an oil test outlet) in the wall of the shell. 


The compressor serial number is located on a 
plate on top of the compressor. This number should 
be included in all Product Information Reports, 
claims or correspondence concerning the compres- 
sor. The compressor part number is also shown 
on the serial number plate. 


CLUTCH AND PULLEY ASSEMBLY (See Fig. 2-13) 


The pulley assembly contains an electrically con- 
trolled magnetic clutch, permitting the compressor 
to Operate only when refrigerant air is desired. 
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Fig. 2-13 Cross Section - 6 Cylinder Clutch Assembly 
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When the “‘DE-ICE’’, ‘‘HEATER” or “‘OFF’’ but- 
ton is pushed in, the circuit to the compressor 
clutch is open and the clutch is released. The com- 
pressor shaft does not turn, although the pulley is 
still being turned by the compressor belt. 


The armature plate is the movable member of the 
clutch. The plate is attached to a driven ring by 
driver springs, which are riveted to the armature 
plate and the driven ring. The driven ring is at- 
tached to the clutch hub by a rubber disc, which is 
bonded to both the driven ring and the clutch hub. 
The clutch hub is pressed onto the compressor 
shaft and is aligned with a square drive key located 
in the keyway of the compressor shaft. This hub and 
drive plate assembly is retained by a spacer and 
retainer ring (assembled to the shaft) and is held 
in place with a hexagonal lock nut. 


The rubber disc isolates the compressor shaft 
from the drive pulley to prevent vibrations from 
being transmitted either into or out of the com- 
pressor shaft. 


The pulley hub and ring assembly consists of 
three parts: (1) pulley rim, which contains the belt 
groove; (2) power element ring, and (3) pulley hub. 
These parts are formed into an assembly by mold- 
ing a frictional material between the hub and the 
rim. The power element ring is embedded in the 
forward face of the assembly, between the outer 
rim and the inner hub. 


A two-row ball bearing is pressed into the hub 
of the pulley and held in place by a retainer ring. 
This pulley and bearing assembly is pressed over 
the front head of the compressor and held in place 
by a retainer ring. 


CLUTCH COIL 


The clutch actuating coil is molded.into the coil 
housing with a potted epoxy resin; therefore, the 
coil and housing is replaceable only as a complete 
assembly. The coil has 3.85 ohms resistance at 
80°F. (surrounding temperature) and should not de- 
mand more than 3.2 amperes of 12V D.C. 


Three protrusions on the rear face of the coil 
housing fit into alignment holes in the front head 
of the compressor. When the coil and housing as- 
sembly is aligned and engaged with the front head 
(and indexed with the protrusions), it is secured 
in place by a retainer ring. 
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Fig. 2-14 Cross Section - Compressor Shaft Seal Area 


COMPRESSOR SHAFT SEAL 


A replaceable seal is used at the front of the 
compressor to seal the air conditioning system 
from atmosphere when the compressor is oper- 
ating or at rest, regardless of pressures in the 
compressor. 


Components of the seal located in the neck of the 
front head of the compressor (Fig. 2-14) are the 
retaining ring, the small ‘‘O’’ ring, the compressor 
spring-loaded shaft seal, the cast iron seal seat and 
the large ‘‘O’’ ring. The seal indexes with two flats 
machined on the compressor shaft and turns with 
the compressor shaft. 


A spring in the shaft seal assembly holds the seal 
against the seal seat, which is held stationary in the 
neck of the compressor front head by a retainer 
ring. (The tapered side of the retained ring should 
be assembled toward the front of the compressor. ) 
Because of the constant pressures inside the com- 
pressor, the seal surfaces must be protected against 
any damage, such as scratches and nicks, (even 
finger markings may cause surface damage) to 
prevent oil and/or refrigerant leaks past this seal. 


The small ‘‘O’’? ring seals between the shaft and 
the seal, and the large ‘‘O’’ ring seals between 
the seal seat and the compressor front head. 


Service shaft seal parts are supplied in a com- 
plete kit containing all necessary replacement parts. 
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COMPRESSOR OPERATION 


With the “OUTSIDE” or “INSIDE”? push button 
pushed in the electrical circuit to the compressor 
clutch closes. 


Current flowing through the coil creates a 
magnetic force which flows through the pulley to 
draw the armature plate (forward of the pulley as- 
sembly) rearward toward the pulley. As the arma- 
ture plate moves toward the pulley, it contacts the 
pulley shaft face (which rotates freely about the 
compressor shaft). 


The design of the clutch and coil is suchthat 
maximum magnetic holding force is obtained to 
magnetically lock the armature plate and pulley 
together as one unit. Since the clutch hub is pressed 
on and keyed to the compressor shaft, the com- 
pressor shaft will then turn with the pulley. 


When the ‘‘DE-ICE’’, ‘‘HEATER” or “‘OFF’’ push 
button is depressed, the electrical circuit to the 
compressor clutch is opened and the magnetic pull 
on the clutch no longer exists. The armature plate 
to driven ring actuating springs will then pull the 
armature plate away from the pulley and the plate 
loses contact with the pulley. With the clutch re- 
leased, the pulley rotates freely on its bearing. 
In this condition, the compressor shaft does not 
rotate. 


It may be noted that if the air conditioning system 
was in use when the engine was turned off, the 
armature plate may remain in contact with the 
pulley, due to residual magnetism. This will cause 
no trouble, as the armature plate and pulley will 
Separate as soon as the engine is started. 


FROM SUCTION THROTILING 
VALVE (AND EVAPORATOR) 


TO CONDENSER 


DISCHARGE GAUGE FITTING 


Fig. 2-15 Compressor Fittings Assembly 


COMPRESSOR FITTINGS ASSEMBLY 


The compressor fittings assembly (Fig. 2-15) 
contains an Open passage into the compressor from 
the evaporator (low pressure) and an open passage 
from the compressor to the condenser. 


A gauge fitting containing a Schrader valve is in 
the discharge passage to permit pressure gauge 
readings. 


CONDENSER 


The condenser is similar to the ordinary car 
radiator but is designed to withstand much higher 
pressures. It is made up of tubes which carry the 
refrigerant and cooling fins which provide rapid 
transfer of heat. The condenser is made completely 
of aluminum. 


The condenser is locsted in front of the engine 
cooling system radiator so that it receives a high 
volume of air from the movement of the car and 
from the engine fan. Air passing over the condenser | 
cools the hot high pressure refrigerant gas, causing 
it to condense into high pressure liquid refrigerant. — 


RECEIVER—DEHYDRATOR 
ASSEMBLY 


The receiver-dehydrator assembly is mounted 
vertically along the right rear side of the radiator 
support. 


The purpose of the receiver part of this assembly 
is to insure a solid column of liquid refrigerant to 
the thermostatic expansion valve at all times, pro- 
vided the system is properly charged. 


The liquid indicator (many times referred to asa 
Sight glass) is in the refrigeration system as an aid 
to diagnosis. The appearance of bubbles or foam 
beneath the sight glass (liquid indicator) above 70°F. 
ambient indicates air or a partial discharge of re- 
frigerant in the system. A solid liquid column as 
seen in the sight glass is difficult to tell from one 
that has no Freon in the system at all. Two ways to 
establish whether the system is properly charged or 
empty are to feel the suction pipe in the suction 
throttling valve or to disconnect the compressor 
clutch while observing the sight glass. If the system 
has the proper Freon charge, the suction line at the 
suction throttling valve will be cool. Also the 
Freon column in the sight glass will be seen to 
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LIQUID INDICATOR (SIGHT GLASS) 


OUTLET 


WHITE FELT BAG 
(CONTAINS 10 CU. IN. 
MOBIL SORBEAD) 


100 MESH 
MONEL SCREEN 


Fig. 2-16 Inside View - Receiver-Dehydrator 


collapse soon after the clutch has been disconnected. 
Foam may be noted in the sight glass below 70°F. 
even when the system is free of air and properly 
charged. Details of these conditions are in the 
TROUBLE DIAGNOSIS Section. 


Liquid refrigerant from the condenser enters the 
receiver to flow into the upper portion of the re- 
ceiver which contains desiccant confined in a white 
felt bag that is not attached to anything but merely 
rests on the baffle in the lower portion of the re- 
ceiver. As the refrigerant flows through an opening 
in the lower portion of the receiver, it is also 
filtered through a 100 mesh screen attached to a 
baffle at the bottom of the receiver. (See Fig. 2-16). 


The desiccant in this assembly is to absorb any 
moisture that might be present in the system after 
assembly. The screens trap any foreign material 
which may enter the system during assembly. (See 
Fig. 2-16). These features of the assembly pre- 
vent obstruction to the valves or damage to the 
compressor. 


NOTE: Markings on top of the receiver show 
the proper inlet and outlet fitting connections. 


REFRIGERATION CIRCUIT IN PONTIAC’S 
CIRC-L-AIRE CONDITIONING SYSTEM 


Cool Refrigerant-12 gas is drawn into the com- 
pressor from the evaporator and pumped from the 
compressor to the condenser under high pressure 
(Fig. 2-17). This high pressure gas being pumped 
to the condenser will have a high temperature as a 


result of being subjected to compression. As it 
passes through the condenser, the high pressure 
high temperature gas rejects its heat to the outside 
air, as the air passes over the metal surfaces of 
the condenser. This cooling of the gas causes it to 
condense into liquid refrigerant and drop to the 
bottom of the condenser. 


The liquid refrigerant, still under high pressure, 
then passes from the bottom of the condenser into 
the receiver-dehydrator assembly, of which the re- 
ceiver portion of this assembly acts as a reservoir 
for the liquid refrigerant. 


Liquid refrigerant from the receiver-dehydrator 
assembly flows (under pressure) to the expansion 
valve. 


The expansion valve meters the high pressure 
liquid refrigerant flow into the evaporator. Since 
the pressure in the evaporator is relatively low, 
the refrigerant immediately begins to boil. As the 
refrigerant passes through the evaporator, it con- 
tinues to boil, drawing heat from the surface of the 
evaporator core, warmed by the air passing over 
the surfaces of evaporator core. 


In addition to warm air passing over the evapo- 
rator rejecting its heat to cooler surfaces of the 
evaporator core, any moisture in the air condenses 
on the cool surfaces of the core, resulting in cool 
dehydrated air entering inside the car. By the time 
the refrigerant gas leaves the evaporator, it has 
completely vaporized and is slightly superheated. 
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Fig. 2-17 Refrigeration Circuit 


Refrigerant passing through the evaporator is 
directed through a Suction Throttling Valve. 


Low pressure refrigerant gas from the evaporator 
Outlet enters the Suction Throttling valve inlet to 
fill the space inside the piston and behind the dia- 
phragm (by passing through four small holes lo- 
cated in the piston). Compressor suction pressure 
encircles the piston, and enters the equalizer line 
Opening to the expansion valve and also applies 
pressure to the bottom side of the bleed line valve 
(controlled to open at 5 to 12 psi differential be- 
tween the pressure inside the Suction Throttling 


valve and the pressure at the bottom of the evapo- 
rator). The Schrader valve for the evaporator 
suction and charging fitting is so ported that it 
reads evaporator suction pressure. 


Whenever evaporator suction pressure is at or 
above the minimum pressure desired in the evapo- 
rator, suction pressure against the piston and the 
diaphragm will cause the piston to move the spring 
loaded diaphragm to permit the refrigerant gas to 
pass through the ‘‘windows’”’ in the piston and on 
to the compressor. When the evaporator pressure 
drops below the pressure which provides the desired 
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temperature in the car, the spring loaded diaphragm 
will force the piston to restrict (and even completely 
close) the gas passage from the top of the evapo- 
rator to the compressor. 


Since the compressor continues to operate, pres- 
sure is reduced around the piston, at the equalizer 
line to the expansion valve, and also beneath the 
Spring loaded valve at the liquid bleed line. When 
the pressure differential exceeds 5 to 12 psi, the 
liquid refrigerant and oil from the evaporator bot- 
tom tank by-passes the evaporator core to flow 
through the bleed valve (now open because of the 
5 to 12 psi differential) and to the compressor. At 
the same time warm air being forced by the blower 
through the evaporator core provides more heat to 
the surface of the core and thus causes the refriger- 
ant inside the evaporator to boil, increasing the 
pressure within the evaporator to such a point as 
to overcome atmospheric and spring pressure above 
the diaphragm to move the piston to allow refriger- 
ant gas from evaporator to pass through the valve. 


As the pressure differential at the liquid bleed 
valve falls below 5 to 12 psi the valve closes, pre- 
venting refrigerant and oil from by-passing the 
evaporator core. In this manner, evaporator pres- 
Sure is controlled and yet oil and refrigerant are 
always being returned to the compressor to prevent 
the compressor from being damaged by sustained 
Operation at vacuum conditions where no oil would 
normally be returned to the compressor for lubri- 
cation. Refrigerant is then returned to the com- 
pressor where the refrigeration cycle is repeated. 


The pressure in the evaporator is so controlled 
at its lowest pressure setting that any moisture 
condensing on the evaporator surface will not freeze. 
If pressure drops below the lowest controlled 
pressure setting, refrigerant and oil by-pass the 
evaporator core, to flow directly through the Suction 
Throttling valve and then to the compressor. 


AIR FLOW VACUUM SYSTEM 


Air flow through Tri-Comfort Circ-L-Aire con- 
ditioning system is controlled by push buttons lo- 
cated in the air conditioning control panel. These 
buttons operate two vacuum switches which appro- 
priately apply vacuum to diaphragms that operate 
the air conditioning and heater air doors. (Fig. 2-5). 
Vacuum is also directed by a control panel vacuum 
switch to either the water control valve (Fig. 2-6) 
to open or close the supply of hot water, or to the 
heater core, or to the vacuum element on the suction 


throttling valve where it controls the regulating of 
evaporator core pressure for full cold operatiun. 


Vacuum input to both the air valve vacuum switch 
and temperature control vacuum switch is as follows: 


Vacuum originates from a tee connection on the 
back side of the carburetor base. It flows to the 
check valve assembly via a hose with a blue stripe 
then to a tee. From this tee it is directed to number 
1 connection on the air valve selection vacuum 
switch and the center connection of the temperature 
control vacuum switch. 


It is most important that vacuum hose connectors 
be installed to fit tightly on the control vacuum 
Spigots, otherwise, the purpose of the check valve 
(to retain vacuum in the circuit under full throttle, 
low manifold vacuum conditions) will be defeated. If 
vacuum to the outside air inlet door diaphragm falls 
below 3 to 4" HG., then opposing spring effort is 
sufficient to move the door toward the closed posi- 
tion. This allows some air to enter the blower 
through the air conditioning air recirculation hole 
in the dash with a concurrent change in air noise. 
A function of the check valve is to avoid this air 
noise level change which can only be achieved if 
all vacuum connections are tight. 


Vacuum from the two vacuum switches to the 
various diaphragms and valves are as follows for 
each push button selection: 


Push Button - ‘‘OFF’’ (See Fig. 2-18). 


With the ‘‘OFF’’ button depressed, vacuum fed to 
the air valve vacuum switch is stopped at the switch. 
Since atmospheric pressure is on both sides of all 
diaphragms spring tension holds the air inlet door 
closed preventing any air flow through the heater 
core or evaporator. . 


Push Button - ‘‘HEATER’’ (See Fig. 2-19). 


With the ‘‘HEATER’’ button depressed engine 
vacuum input at #1 connection is indexed to #3 and 
#4 connection of vacuum switch. Vacuum from #83 
connection flows through a connecting hose to the 
rear side of the diverter diaphragm to close off 
air flow through the air conditioning outlet duct 
assembly. (a) Vacuum from #4 connection flows 
through a connecting hose to the air inlet diaphragm 
to position the air inlet door in the outside position, 
allowing outside air flow into the system. 
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Fig. 2-18 Schematic - Air and Vacuum Flow "OFF" Button 


Since the deflector door is connected to the 
diverter door by a direct mechanical link, the de- 
flector door will also be positioned to direct air 
flow from the evaporator core back through the 
heater core. 


ENGINE VACUUM 


; DEFROSTER DOOR 
TO DEFROSTER OUTLETS 


a . 


TO HEATER OUTLETS 


When temperature selection is made for any set- 
ting other than full cold, vacuum is indexed through 
the temperature vacuum switch to the water control 
valve allowing engine coolant to flow through the 
heater core. 


as 


” 7 os SEN EVAPORATOR. CORE 
AIR INLET DOOR [ CaN | 
eo \ 


TEMPERATURE DOOR 


Laut BiVcnIEneoe DEFLECTOR DOOR 


Fig. 2-19 Schematic - Air and Vacuum Flow "Heater" Button 
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Fig. 2-20 Schematic - Air and Vacuum Flow "De-Ice" Button 


Push Button - ‘‘DE-ICE’’ (See Fig. 2-20). 


With the ‘‘DE-ICE’”’ button depressed engine 
vacuum from input connection #1 is indexed to #4, 
#3 and #2 vacuum connections of the selector switch. 
Vacuum flow from the switch is as follows: 


(1) From the #2 connection to the defroster dia- 
phragm to position this door so approximately 80% 
of the air flow is directed to the defroster outlets. 


(2) From the #8 connection to the rear side of 
the diverter door, to close off air flow through the 
air conditioning outlet duct assembly. Since the 
deflector door is connected to the diverter door by 
a direct mechanical link, the deflector door will 
also be positioned to help direct air flow from the 
evaporator core back through the heater core. 


(3) From the #4 connection to the air inlet dia- 
phragm to position the air inlet door in the outside 
position, allowing outside air flow into the system. 


Push Button - ‘‘OUTSIDE”’ (See Fig. 2-21). 


With the ‘‘OUTSIDE’’ button depressed engine 
vacuum from the input connection #1 is indexed 
to #4 and #5 connections of the selector switch. 


Vacuum flow from the switch is as follows: 


(1) From the #4 connection to the air inlet dia- 
phragm to open air inlet door allowing outside air 
flow into the system. 


(2) From #5 connection to the front side of the 
diverter diaphragm. This diaphragm opens the 
diverter door. allowing air flow to enter the air 
conditioning outlet duct assembly. Since the de- 
flector door is connected through a direct mechani- 
cal link, the deflector door will also be positioned 
to help direct air flow from the evaporator core 
away from the heater core and directly to the air 
conditioning outlet duct assembly. 


- Vacuum is taken off a tee from the #5 connection 
to the air inlet blocking diaphragm. Because of 
linkage arrangement no function is accomplished 
at this diaphragm in the ‘‘OUTSIDE’’ button position. 


Push Button - ‘‘INSIDE’’ (See Fig. 2-22). 


When the ‘‘INSIDE’’ button depressed, engine 
vacuum from the input connection #1 is indexed to 
the #5 connection of selector switch. 


Vacuum flows from the #5 connection to the front 
side of the diverter diaphragm. This diaphragm 
opens the diverter door allowing air flow to enter 
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Fig. 2-21 Schematic - Air and Vacuum Flow "Outside" Button 


the air conditioning outlet duct assembly. Since the Vacuum is taken off a tee from the #5 connection 
deflector door is connected through a direct me- to the air inlet blocking diaphragm. Through a 
chanical link, the deflector door will also be po- linkage arrangement this diaphragm blocks the air 
sitioned to direct air flow from the evaporator core inlet door from completely closing (spring closed) 
away from the heater core and directly to the air allowing a small amount of outside air to enter 
conditioning outlet duct assembly. when inside air is recirculated through the system. 
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Fig. 2-22 Schematic - Air and Vacuum Flow "Inside" Button 
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The auxiliary vacuum switch to the heater water 
control valve and suction throttling valve is inde- 
pendent of the control button settings and is con- 
trolled only by the temperature setting. When the 
temperature control knob is rotated fully counter- 
clockwise to maximum cold, the water control valve 
vacuum line is vented and vacuum is applied to the 
suction throttling valve. When the temperature con- 
trol knob is rotated clockwise until 1-1/2 to 2 red 
bands appear in the control window, the vacuum 
Switch directs vacuum to the water control valve 
and vents the suction throttling valve vacuum line. 
This condition exists from 1-1/2 to 2 red bands to 
full heat. 


ELECTRICAL SYSTEM 


The air conditioning and heater control lamp is 
fed from the rheostat output terminal of the light 
Switch through a gray wire. The blower circuit 
of the air conditioning system receives its electrical 
supply through a master control relay mounted on 
the cowl panel just above the throttle linkage. Over- 
load protection of the air conditioning electrical sys- 
tem is provided by a 30 ampere fuse in a line fuse 
holder directly in back of the alternator. (Fig. 2-23). 


The ignition switch on cars with Tri-Comfort 
Circ-L-Aire Conditioning has nine terminals (Fig. 
2-25). The control panel master switch is con- 
nected to the ‘“‘GRD #2’’ terminal. When the ignition 
Switch is turned to the start position, the accessory 
terminal of the ignition switch is cut out. At the 
same time, the ‘‘ground’’ terminal in the ignition 
Switch is opened, de-energizing the air conditioning 
electrical system to prevent operation of the ac- 
cessories and air conditioner while starting the 
engine. Thus the starting motor does not have to 
turn the compressor while cranking the engine. 


When the off button is depressed, the control 
panel master switch is opened, thus no current 
flows through the master relay. The master switch 
is closed when either the ‘‘outside’’ or ‘‘inside’’ 
push button is depressed to energize the master 
control relay. (For ease of identification the master 
relay cover has been zinc plated). The ‘‘inside’’ or 
‘‘outside’’ push buttons, when depressed, also close 
the clutch control switch energizing the compressor 
clutch coil. (Fig. 2-24). 


Any time the master relay is energized (any con- 
trol button depressed except the ‘‘off’’ button) cur- 
rent flows through the blower switch, resistor and 
on to the blower motor. 
controlled by the blower switch which indexes the 
current flow through the corresponding resistors 


The blower speed is. 


to limit current flow to the blower motor for the 
selected speed. 


NOTE: The same blower is used to provide air 
for air conditioning and/or heater operation, The 
blower switch provides for four blower speeds: 
"EO", a2 LA and "Hi". : 


CURRENT FLOW AT AIR CONDITIONING 
CONTROL POSITIONS 


The blower is always on when any button except 
“‘off’? is depressed. This prevents the possibility 
of evaporator freeze up when car is driven very 
slowly or if car is stopped for any length of time 
with the engine running. 7 


In all of the four following blower speeds current 
is supplied to the blower switch from the clutch 
switch via a brown wire. The current flow from the 
blower switch is as follows for various blower 
Speeds. (Fig. 2-24). 


‘LO’? CURRENT 


‘Lo’? speed current flows from the blower switch 
and on to the resistor via a brown wire witha 
double white stripe. Current continues through three 
resistors (.45 ohm, .31 ohm, and .15 ohm) and on 


to the blower motor via a brown wire. 


**2?? CURRENT 


‘<2’? speed current flows from the blower switch 
to the resistor assembly, via a yellow wire. Current 
continues through two resistors (.31 ohm and .15 
ohm) and then to the blower motor via a brown wire. 


‘*3?? CURRENT 


‘*3’? speed current flows from the blower switch 
to the resistor assembly via a red wire witha 
double white stripe. It then continues through a 
.15 ohm resistor and on to the blower motor via 
the brown wire. 


‘Hi’? CURRENT 


‘Hi’? speed current flows from the blower switch 
to the Hi blower relay through a black wire. (For 


2-26 1964 PONTIAC AND TEMPEST AIR CONDITIONING MANUAL 


RESISTOR 
HEATER MOTOR BLOCK 
(15a | 
y Wigs 
¢ = | 31 aé j 
are BLOWER ee | MASTER SW. 
COMP. CLUTCH bt oo ng | —~«<L~O1y GRAY 
Ive le aees NAT. —— _ 
pbk.) »BLK. ies ce CLUTCH SW. | 
= BRN DBL. WHT.STR_ | — BLK, -<O—~0-}>BRN.. 
YEL. oy (eee ae eee 
“—RED-DBL. WHT. STR.— DE-ICE SW | 


HI BLOWER RELAY 


30 AMP. | oe ——_— BLK. see HI | 
LINE FUSE — pen. -—Y RED-DBL.WHT.STR.<c-cM-3 | 
/BRN ° | YEL.—-«<<« M-2 | 
OR "Ov BRN. — BRN.-DBL. WHT.STR. <<—CLOW’ 
RED are [——— BLK. | LW -- 
ALTERNATOR ~" |" | BLOWER Oe) | 
aa MASTER RELAY CONTROL LP. 
7 CoGRAY) by 
LINE CONN.* | BRN. —————__— ! 
Lt. BL. — | 
RED — | | RHEO. SPLICE | | 
F GRAY ! 
oe AMMETER 
SHUNT SPLICE _ 


Lo 


= BLK.-DBL. 
LINE CONN.* 
SHUNT (RED) - -_ WHT. STR. 
: NORE’ BLK.-DBL.WHT.STR.gel ee 
a ie NEL ed 
lil 
HI BULKHEAD 
BATTERY CONN. 
JUNCT. BLOCK 


4 AMP. FUSE | 


FUSE BLOCK 
(REAR VIEW) 


* DENOTES FACTORY ONLY 


HD. LIGHT SWITCH 


CIRCUIT DIAGRAM 


Fig. 2-23 Air Conditioning Electrical Circuit Diagram 
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Fig. 2-24 Schematic - Air Conditioning Electrical System 
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Fig. 2-25 Air Conditioning Ignition Switch and Connector 


ease of identification the Hi blower relay cover is 
yellow dipped). This current flow energizes the coil 
in the Hi blower relay, closing the points which pro- 
vides a direct current flow from the alternator to the 
blower motor. This direct current flows from al- 
ternator to blower relay and on to blower motor 
splice via a brown wire. It continues from the blower 
motor splice to the blower motor via a black wire. 


DE-ICE CONTROL 


When the ‘‘De-Ice’’ button is depressed the de-ice 
switch is closed. This completes the circuit that 
allows current flow as follows: 


BROWN AND WHITE YELLOW WIRE FROM RED AND WHITE 
STRIPE WIRE FROM BLOWER SWITCH STRIPE WIRE FROM 
BLOWER SWITCH “MED" NO. 2 TERMINAL BLOWER SWITCH 
"LO" TERMINAL P “MED” NO. 3 
TERMINAL 


BROWN WIRE / 
TO HI-BLOWER 
RELAY 


Fig. 2-26 Identification of Terminals on Resistor Assembly . 


Current from the ignition switch flows through 
the 20 amp heater fuse at the fuse block, (located 
under the dash on the driver’s side) and on the 
de-ice switch via a brown wire. With the de-ice 
button depressed it flows through the de-ice switch 
and on to the Hi terminal of the blower switch via 
a black wire. It continues through the same wire 
that energizes the high blower relay to allow a 
direct current from the alternator to the blower 
motor as described in the ‘‘Hi’’ Current circuit of 
blower switch operation, regardless of blower switch 
position. 


THERMOSTATIC CONTROLLED ENGINE 
FAN FLUID CLUTCH 


A thermostatically controlled engine fan fluid 
clutch is used on Tri-Comfort Circ-L-Aire con- 
tioned equipped cars and operates only when ad- 
ditional air flow is required to reduce radiator 
coolant temperatures. 


This clutch is of simple functional design and is 
made of light weight metal filled with silicone oil 
and is hermetically sealed. The finned (rear) hous- 
ing contains a hub assembly (secured to the housing 
bearing) which attaches to the engine water pump 
(Fig. 2-27). Four bosses with tapped holes (in the 
rear face) provide for attachment of the engine fan. 
The front surface of the housing has six deep cir- 
cular grooves which index with six matching bosses 
on the rear face of a floating clutch. A separator 
plate and front cover (with thermostatic coil control) 
complete the clutch assembly. 


Fig. 2-27 Fan Fluid Clutch Assembly 
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FUNCTION 


During periods of operation when radiator dis- 
charge air temperature is low (below approximately 
150°F.), the fan clutch limits the fan speed to 
800-1400 rpm. In this position, the clutch is dis- 
engaged since a small oil pump driven by the separa- 
tor plate forces the silicone oil into the reservoir 
between the separator plate and the front cover 
assembly. In this position also, the passage from 
this cavity to the clutch area is closed by the coil 
spring leaf valve. 


As operating conditions produce a high radiator 
discharge air temperature (above approximately 
150°F.), the temperature sensitive bi-metal coil 
tightens to move the leaf valve (attached to the 
coil) which opens a port in the separator plate 
allowing flow of silicone oil into the clutch chamber 
to engage clutch providing a maximum fan speed of 
approximately 2200 rpm. | 


The clutch coil is calibrated so that at road load 
with an ambient temperature of approximately 
90°F., the clutch is just at a point of shift between 
high and low fan speed. 


No attempt should be made to disturb the calibra- 
tion of the engine fan clutch assembly as each as- 
sembly is individually calibrated at the time of 
manufacture. 


DIFFERENCES IN THE 
AIR CONDITIONED CAR 


Pontiac models equipped with Tri-Comfort Circ- 
L-Aire Conditioning have been specially engineered 
to accommodate the extra weight, power require- 
ments, and electrical loads of the air conditioning 
system. 


Following is a listing of the major differences 
that will be found in these models. Before attempting 
to order these or related parts for an air con- 
ditioned equipped car, consult the latest parts in- 
formation for correct part numbers. 


Air Vent (at kick pad) 


Only at left side. 


Battery 


Heavy duty to improve hot starting on factory 
installed cars. 


Compressor Drive Belt 


1/2" belt connecting compressor pulley and har- 
monic balancer only. 


Cooling System Capacity 


All Models - 19.5 qts. with heater. 


Engine Fuel System 


Incorporates a vapor separator. The gasoline 
vapor separator cover has two outlets: one to the 
carburetor, the other outlet has a small restriction 
in the filter assembly cover which permits fuel 
vapor to return to the bottom of the fuel tank via 
the fuel tank gauge unit. (A 1/4" dia. steel tube 
connects the filter cover and the tank gauge unit.) 


A fuel antisurge air dome is located at fuel pump 
inlet. 


A fuel filter is located just above fuel pump in 
fuel line to carburetor. 
Engine Oil Level Indicator 


Permits 
dipstick. 


greater accessibility to engine oil 
Fan Assembly 

Seven-bladed fan to give more air flow for greater 
cooling capacity. 
Fan Clutch 

Regulate fan speed, so that fan runs slowly except 
when hot weather requires increased fan speed for 
good engine cooling. 
Fan Shroud 

To direct air flow for greater cooling capacity 
at idle. 
Front Springs 


Heavier springs to accommodate extra weight. 
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Alternator Assembly 

Heavy duty, 55 ampere alternator to accommodate 
higher electrical loads. 
Alternator Regulator Assembly 


Heavy duty, 55 ampere. 


Harmonic Balancer 


Changed to accommodate the compressor drive 
belt. 


Ignition Switch 
Incorporates a ground terminal in the switch to 


block out the air conditioning system when starting 
the car. 


Radiator Assembly 


Increased heat constant of core for better cooling. 


Regular Fuel Engine 
The heavy duty starter and battery are included 


on factory installed Tri-Comfort Circ-L-Aire Con- 
ditioners with regular fuel engine. 


Tires 


8:50-14 tires on all sedans and coupes. 


E-Z Eye Glass and Cars Painted with Light Colors 


Desirable as these reflect some of sun’s rays 
and some added cooling can be obtained. 


INSPECTION AND PERIODIC SERVICE 


CONTENTS OF THIS SECTION 


SUBJECT 


New Car Pre-Delivery Inspection 


2,000 Mile Inspection 
Periodic Service 


Adjustments on Car ... 


NEW CAR PRE-DELIVERY INSPECTION 


1. Adjust compressor belt tension to 100-105 Ibs. 
indicated on the Borroughs Belt Tension Gauge. 


2. Check all hose and air duct connections for 
tightness. 


3. Operate system and check for correct oper- 
ation in all control positions. 


NOTE: This step and step 5 can be done in con- 
junction with the pre-delivery road test. 


4. Check for refrigerant leaks and observe the 
refrigerant passing through the liquid indicator with 
System operating to see if there is any evidence of 
bubbles (above 70°F ambient). 


NOTE: This check can be made immediately 
after the pre-delivery road test provided the 
system was operated during the road test. 


a. If a refrigerant leak is detected, correct leak. 
If necessary to replace parts, evacuate and charge 
system after new parts are installed. 


b. If a refrigerant leak is detected and the leak 
can be corrected without changing parts, bleed sys- 
tem slowly through discharge fitting valve until 
bubbles appear in the liquid indicator with the tem- 
perature control knob at the full cold position. 
Depress “‘OUTSIDE”’ or ‘‘INSIDE’’ button. Place 
blower on ‘‘HI’? and temperature control knob to 
full cold. Add one pound of Refrigerant-12. See 
ADDING REFRIGERANT- 12. 


c. If bubbles are visible in the liquid indicator 
(above 70°F ambient) and no leaks are evident, it 
indicates partial or complete plug in a line or a leak 


of refrigerant in the system. Correct condition. 
Add refrigerant until the liquid indicator clears, 
then add another one pound refrigerant. 


5. Check ambient air temperature and air tem- 
perature at outlets on instrument panel in accordance 
with the operational test procedure. Temperature 
Should correspond to those in the SYSTEM PRES- 
SURES AND TEMPERATURE chart. 


6. Check and adjust engine idle - 540-560 rpm 
V-389, 421, and 690-710 rpm 421 H.O. with air con- 
ditioning off. (Hydra-Matic transmission in Drive 
range, Synchromesh transmission in Neutral.) 


2000 MILE INSPECTION 


1. Inspect all connections for presence of oil on 
any of the refrigerant system parts which could 
indicate a refrigerant leak. If oil is evident, check 
for leaks and repair as necessary. 


a. If a refrigerant leak is detected, correct leak. 
If necessary to replace parts, evacuate and charge 
system after new parts are installed. 


b. If a refrigerant leak is detected and leak can 
be corrected without changing parts, bleed system 
slowly through discharge fitting valve until bubbles 
appear in liquid indicator. Add one pound of refriger- 
ant. See ADDING REFRIGERANT- 12. 


c. If bubbles are visible in the liquid indicator 
(above 70°F ambient) with the temperature control 
knob at the full cold position and no leaks are 
evident, it indicates partial or complete plug in a 
line or a lack of refrigerant in the system. Correct 
condition. Depress ‘‘OUTSIDE’’ or ‘‘INSIDE’’ but- 
ton. Place blower on ‘‘HI’’ and temperature control 
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knob for full cold. Add refrigerant until the liquid 
indicator clears, then add another one pound of 
refrigerant. 


2. Check compressor belt tension. If below 
100 lbs. adjust to 100-105 lbs. indicated on the 
Borroughs Belt Tension Gauge. 


3. Check hose and air duct connections for 
tightness. 


4. Operate system for five minutes at 2000 rpm 
with temperature control knob at full cold and blower 
control knob set for high speed. Liquid indicator 
should be clear (above 70°F. ambient). 


If bubbles are visible when temperature control 


knob is at the full cold position it indicates a lack 


of refrigerant in the system. Correct as necessary 
and charge system as explained in step one above. 


5. Under these same conditions depress the 
‘“HEATER’’ button. This should disengage the 
compressor clutch. If clutch does not disengage, 
check clutch control switch at control panel. 


6. Depress ‘‘OUTSIDE”’ button again and observe 
clutch engagement action which should be without 
slip. If not, check clutch for slippage. 


7. Change blower speed from ‘‘HI’’ to ‘‘3’’, ‘2’? 
and then ‘‘LO’’, and observe for decreases in air 
flow. | 


8. With blower on ‘‘HI’’, check for air leakage 
at defroster nozzles and heater outlet. Depress 
‘‘INSIDE”’ button and repeat. Leakage at these points 
with either air selector button depressed indicates 
improper vacuum hose harness hook-up. (See vacu- 
um diaphragm, Fig. 2-18). © 


PERIODIC SERVICE 
YEARLY EACH SPRING 


1. Clean out front of condenser to remove all 
obstruction, such as leaves, bugs, dirt, etc. Be 
sure that the space between the condenser and 
radiator is also free of this material. 


2. Check to insure that the evaporator drain is 


open... 


3. Inspect compressor drive belt. Check and ad- 
just belt tension. 


4, Check electrical circuit for proper operation 
of relays, compressor clutch and blower control 
Switches. 


>. Adjust engine idle to 540-560 rpm, V-389 and 
421, 690-710 421 H.O. with air conditioning ‘‘OFF’’ 
(Hydra-Matic transmission in Drive range, Synchro- 


mesh transmission in Neutral). 


6. Check all vacuum connections to diaphragm 
Operating valves. 


7. Perform operation test. 


ADJUSTMENTS ON CAR 
COMPRESSOR BELT 


NOTE: Check compressor belt tension, adjust 
if looseness is indicated by slipping or tension 
is below 100 lbs. on Borroughs Belt Tension 
Gauge. 


TEMPERATURE REGULATION DOOR 
CONTROL CABLE | 


(This adjustment should be made to insure 
maximum performance of both heater and air 
conditioner. ) "3% 

1. Attach cable to control assembly. 

2. Install looped end of cable on cam pin. 


3. Start cable attaching screw to cable support. 


4, Insert 3/16" diameter gauge pin through heater 
cam and cam bracket index holes. 


0. Hold temperature knob in full cold position 
(counterclockwise) and slide cable sheath away from 
heater cam to remove cable slack. 

6. Tighten cable attaching screw to cable support. 


7. Remove gauge pin. 


8. Rotate temperature knob to full heat, then 
back to full cold. 


9. After step 8, above gauge pin must fit freely 
thru index holes. : 
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SERVICES AND REPAIRS— MECHANICAL 


CONTENTS OF THIS SECTION 


SUBJECT PAGE SUBJECT PAGE 
Blower Assembly - Remove and Replace .. 4-1 Master Switch - Remove and Replace 4-8 
Air Inlet Duct and Blower Assembly - De-Ice Switch - Remove and Replace 4-8 
Remove and Replace ............ 4-1 Diaphragm Selector Vacuum Switch - 
Air Inlet Diaphragm - Remove and Replace . 4-3 Remove and Replace ............ 4-8 
Air Inlet Door Blocking Diaphragm - ~ Temperature Control Vacuum Switch - 
Remove and Replace ..........46-. 4-3 Remove and Replace ............ 4.8 
Defroster Diaphragm - Remove and Replace. 4-4 Bezel and Nozzle Assembly - 
Heater Core and Case Assembly - Remove and Replace .......... ee 49 
Remove and Replace ............ 4-6 Center Air Outlet - Remove and Replace .. 4-9 
Heater Core - Remove and Replace ..... 4-6 Compressor Hub and Drive Plate 
Water Control Valve - Remove and Replace . 4-6 Assembly - Remove and Replace ..... 4~10 
Selector Diaphragm - Remove and Replace 4-6 Compressor Pulley and/or Bearing 
Control Panel Assembly - Assembly - Remove and Replace ..... 4-12 
Remove and Replace .......-6-+.5466- 4-7 Compressor Clutch Coil and Housing 
Blower Switch - Remove and Replace .... 4-7 Assembly - Remove and Replace ..... 4-13 
Clutch Control - Switch - | Remove Compressor Assembly to 
Remove and Replace ............ 4-8 Service Engine ...........0-e068- 4-13 


The following services and repairs concern parts _ PLENUM BLOWER ASSEMBLY—(WITH MOTOR) 
of the air conditioning system which can be serviced 


without opening the refrigeration system. Before 
attempting any repairs which require opening 
refrigerant connections, see MINOR SERVICES REMOVE AND REPLACE 
AND REPAIRS - REFRIGERATION. 
The plenum blower case and blower motor may 
be removed as an assembly (Fig. 4-1). 


BLOWER MOTOR ASSEMBLY 1. Disconnect battery. 


2. Remove vacuum hoses from air inlet and air 
| inlet blocking diaphragm. 
REMOVE AND REPLACE 


3. Disconnect electrical connections to resistor 


1. Remove blower motor lead at blower motor. block. 
2. Remove five blower motor to plenum attach- 4. Remove relay attaching screws and lay relay 
ing screws accessible from below and remove and wire harness off to the right. 


blower motor. 
5. Remove four plenum blower case to cowl panel 
3. To install, reverse removal procedures (Figs. attaching screws and five case to heater case at- 
4-1 and 4-2). | taching nuts. 
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MAT (REF.) 


DASH (REF.) 


— | 


ee ae mee ee 
HEATER CORE TUBES SEAL - a ax 


ieee PUSH FIRMLY AGAINST MAT ‘ 6; 
—* 7 SS Af 
ae =, : 


~~. 


—, 
\ INSULATOR (REF, 
DUCT ASS’Y 


BRACKET 


ADAPTER - REAR ~ 


NUT 25-40 LB. IN. 


BLOWER ASS’Y. 
ADAPTER - FRONT 


\ 


TUBE - INSTALL IN HOLES 
IN DUCT & MOTOR 


EVAPORATOR ASS'Y. (REF.) 


Fig. 4-1 Air System - Engine Compartment 
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6. Loosen adapter duct connecting screws and 
separate adapter. 


7. Remove plenum blower assembly by breaking 
seal between air inlet duct and cowl and also be- 
tween blower assembly and adapter duct (Fig. 4-1). 


8. To install reverse removal procedures. 


With the plenum blower assembly removed the 
following may be serviced. 


AIR INLET DIAPHRAGM 


REMOVE AND REPLACE 


1. Remove diaphragm actuating arm from air 
door by removing connecting screw (Fig. 4-3). 


2. Remove two diaphragm attaching nuts and re- 
move diaphragm. 


SEAL - OUTLET 
(CEMENT SECURELY 
TO CASE ASS’Y.) 


3. To install reverse above procedures. 


NOTE: Before installing plenum blower assem- 
bly, connect a vacuum source to the diaphragm 
and check for proper operation. 


AIR INLET DOOR BLOCKING DIAPHRAGM 


REMOVE AND REPLACE 
1. Remove actuating arm from valve blocking 


linkage by removing retaining clip and remove arm 
from pin (Fig. 4-4). 


2. Remove two diaphragm attaching nuts and re- 
move diaphragm. 


3. To install reverse removal procedures. 


CASE ASS’Y. - BLOWER 


SEAL - INLET 
(CEMENT SECURELY 
TO CASE ASS’Y.) 


Ryser 


SECTION A-A_ 


Fig. 4-2 Blower Assembly 
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y ss DIAPHRAGM ATTACHING NUTS 


AIR INLET 
DIAPHRAGM 
ACTUATING ARM 
CONNECTING 
SCREW 


Fig. 4-3 Air Inlet Diaphragm Attachment 


DEFROSTER DIAPHRAGM 3. Remove two diaphragm attaching nuts and re- 
move diaphragm (Fig. 4-5). 


REMOVE AND REPLACE 


1. Remove heater air deflector. 4. To install reverse removal procedures. 


. 2. Remove screw from actuating arm to air door. 


DEFROSTER 


DOOR 
RETURN SPRING 


RETAINING CLIP { 


OlAPHRAGM 
ACTUATING 
ARM 


DIAPHRAGM ATTACHING NUTS 


CONNECTING 
SCREW 


Fig. 4-4 Air Inlet Blocking Diaphragm Parts | Fig. 4-5 Defroster Diaphragm (Bottom View) 


DUCT ASS'Y. RETAINER 


ADAPTER 
RETAINER 
VALVE 


DUCT & OUTLET 
ASS’Y. (REF.) 


PLATE ASS’Y. 


NE = 


CORE & CASE ASS'Y. 


TRIM PLATE (REF.) 


COVER (23 SERIES EXCEPT CLOCK) 


VIEW OF CENTER OUTLET INSTALLATION 
DUCT & OUTLET 


; CEMENT TO ADAPTER 
meee «SEE PER SPEC. E.S.-10 


VIEW IN DIRECTION 
OF ARROW AB 


N AE-AE 


RETAINER & SEAL 
ASS’Y. - FRONT 


PANEL ASS’Y. (REF.) 


VIEW IN DIRECTION 


OF ARROW AF eee . 
DU 7 Ce —V\/ < 
APPLY ES-72 SEALER CT ASS'Y. _- (A 
‘BETWEEN SEAL & / oa AB) 
EVAPORATOR ALL 
AROUND OPENING 


ya 


BEZEL ASS’Y. - L.H. 


CORE & CASE 


EVAPORATOR (REF.). ASS’Y. (REF.) 


RETAINER & 
SEAL: ASS'Y (REF.) 


SECTION AC-AC 


RETAINER & SEAL 
ASS’Y. - REAR 


VIEW OF CORE & CASE ASS’Y. 
ATTACHMENT TO SIDE PANEL 


Fig. 4-6 Air System - Body Interior 
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HEATER CORE AND CASE ASSEMBLY 
REMOVE AND REPLACE 


1. Remove lower instrument panel air condition- 
ing duct and outlet assembly by removing two at- 
taching screws (Fig. 4-6). On console models it 
will be necessary to remove console back panel. 


2. Lower duct and outlet assembly after dis- 
connecting right and left side nozzle connections. 


3. Remove six heater core to cowl attaching nuts. 


4. Drain cooling system and remove two water 
hoses attached to heater core. 


5. Remove two screws from heater core and case 
to evaporator housing retainer (Fig. 4-6). 


6. Move core and case assembly rearward to free 
attaching studs from cowl. Move case assembly to 
left to disengage from evaporator housing retainer. 


7, Lower case assembly enough to gain access 
to temperature control cable and vacuum hose con- 
nections to diaphragms. 


8. Remove heater core and case assembly. 


9. To install reverse removal procedures. 
HEATER CORE 


REMOVE AND REPLACE 


1. Drain coolant and remove heater core and 
case assembly as previously described. 


AIR SELECTOR 
DOOR DIAPHRAGM 


FRONT HALF HEATER CORE 
AND CASE ASSEMBLY 


Fig. 4-7 Heater Core and Case 


2. Remove front case to rear case attaching 
screws. 


3. Separate front and rear case. 
4, Remove screws retaining core attaching bands. 


5. Remove screws retaining core baffle plate (for 
clearance of core inlet and outlet pipe). 


6. Remove core from front case. 


7. Replace by reversing above procedure. 


WATER CONTROL VALVE 


REMOVE AND REPLACE 


1. Drain Coolant. 
2. Disconnect vacuum line from diaphragm fitting. 
3. Remove water hose at valve outlet. 


4. Unscrew and remove valve from _ intake 
manifold. 


5. Replace by reversing above procedure. 


SELECTOR DIAPHRAGM 


REMOVE AND REPLACE 


This diaphragm is concealed in the heater core 
case assembly. To service it is necessary to remove 
core and case assembly as previously described. 


1. Remove hole plug insert from bottom of heater 
core case assembly. 


2. With a socket remove the diaphragm actuating ~ 
arm to selector valve connecting screw. 


3. Separate front and rear sections of heater 
core and case assembly by removing attaching 


screws. 


4, Disconnect two vacuum hoses at diaphragm 
connections (Fig. 4-7). 


5. Remove two diaphragm to case attaching nuts © 
and remove diaphragm. 


6. To install, reverse removal procedures. 
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CONTROL PANEL ASSEMBLY 


REMOVE AND REPLACE 


In servicing individual components of the control 
panel assembly, the assembly should be removed 
from the instrument panel as follows: 


_ 1. Disconnect battery. 


2. Remove instrument panel air conditioning lower 
duct panel by removing two attaching screws (Fig. 
4-6). On console models it will be necessary to 
remove console back panel. 


3. Lower duct and outlet assembly after discon- 
necting right and left side nozzle connections. 


4, Remove blower switch and temperature con- 
trol knobs and escutcheon nuts. 


5. Move control panel assembly forward to clear 
control shafts and drop far enough to remove wire 


and vacuum connections. 


NOTE: Identify wire connectors to switches and 
vacuum connectors for correct reassembly and 
remove. (See Fig. 4-8). 


6. Remove temperature control cable. 


wv Remove control panel assembly. 


VACUU 
SWITCH 


B TEMPERATURE 
CONTROL VALVE 
| CABLE 


Fig. 4-8 Removing Control Panel Assembly 


ATTACHING | 
SCREWS = 


BLOWER 
SWITCH 
ASSEMBLY 


PULLEY 


Fig. 4-9 Blower Switch 
8. Replace by reversing the above procedure. 
9, Connect battery. 


CAUTION: Do not reverse leads. 


BLOWER SWITCH 


REMOVE AND REPLACE 


1. Disconnect wire connector at blower switch. 


2. Remove blower speed indicator belt from 
blower switch pulley by unhooking belt from hook 
on pulley (Fig. 4-9). 


3. Remove two switch to control panel attaching 
screws. 


DE-ICE SWITCH 
, ATTACHING NUTS 


Gi 


MASTER SWITCH 
ATTACHING NUTS 


\ CLUTCH SWITCH 
ATTACHING NUTS 


Fig. 4-10 Control Panel Assembly - Rear 
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4, Remove switch sliding rearward. 
5. To install reverse removal procedure. 


CLUTCH CONTROL SWITCH 


REMOVE AND REPLACE 


With control panel assembly out of instrument 
panel: 


1. Remove two clutch control switch to panel as- 
sembly attaching nuts (Fig. 4-10). 


2. Remove switch from top of assembly. 


3. Insert new switch in panel assembly making 


Certain the plastic covered switch finger is to the. 


rear of the switch actuating swing bar. 
4. Tighten attaching nuts. 


5. Check for proper switch operation when the 
‘outside’? or the ‘‘inside’’ button is depressed. 


MASTER SWITCH 


REMOVE AND REPLACE 


With control panel assembly out of instrument 
panel: 


1. Remove two master switch attaching screws 
(Fig. 4-10). 


2. Insert new switch making certain ‘‘off’’ push 
button rod contacts switch actuating plastic finger. 


3. Tighten attaching nuts. 


4, Check for proper switch operation when ‘‘off’’ 
button is depressed. 


DE-ICE SWITCH 


REMOVE AND REPLACE 


‘With control panel assembly out of instrument 
panel: 


1. Remove two ‘‘de-ice’’? switch attaching screws 
(Fig. 4-10). | | 


2. Remove switch from top of assembly. 


3. Insert new switch making certain ‘‘de-ice’’ 
push button rod contacts switch actuating plastic 
finger. 


4, Check for proper switch operation when ‘‘de- 
ice’’ button is depressed. 


DIAPHRAGM SELECTOR VACUUM SWITCH 


REMOVE AND REPLACE 


With control panel assembly removed from the 
instrument panel: 


1. Disconnect switch actuating arm by removing 
circular retaining clip (Fig. 4-9). 


2. Remove two switch to panel attaching screws. 
3. Remove clip that retains air vent filter pad. 
4, Remove vacuum switch. 

2. To install reverse removal procedures. 


TEMPERATURE CONTROL VACUUM SWITCH 


REMOVE AND REPLACE | 


With control panel assembly removed from the 
instrument panel: 


1. Turn temperature regulation sliding bar to the © 
midway position. tr” 


2. Remove switch to panel assembly screw and 


air vent filter pad retaining clip (Fig. 4-10). 


3. Remove switch by rotating to clear switch 
panel attaching brace. . . 


4. To install switch make certain plastic switch 
actuating pin is engaged in groove in temperature 
Sliding bar and reverse removal procedures. 
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BEZEL AND NOZZLE ASSEMBLY 


REMOVE AND REPLACE 


The bezel and nozzle assembly consists of a bezel, 
nozzle, adapter, nozzle felt, and nozzle retaining 
set screw. This assembly fits to the instrument 
panel from the passenger side and is retained by 
two screws; one at the bottom and one at the top 
(from the back side of the instrument panel) (Fig. 
4-11). 


Right or Left Side 

1. Disconnect air distributor to right nozzle hose. 

2. Remove bezel to instrument panel lower screw. 

3. Loosen nozzle adapter to instrument panel 
screw (at top of bezel) from back side of instrument 


- panel. 


4, Remove bezel and nozzle assembly from instru- 
ment panel rolling bezel out. . 


5. Replace by reversing the above procedures. 


CENTER AIR OUTLET 


REMOVE AND REPLACE 


1. Loosen instrument top cover panel by removing 
six attaching screws from trailing edge. 


Fig. 4-11 Nozzle Attachment 


ADAPTER 


BEZEL ASSEMBLY 
FELT 


NOZZLE 


RETAINING SCREW 


Fig. 4-12 Bezel and Nozzle Assembly 


2. Remove left and right side garnish moldings. 


. 3. Lift trailing edge of top cover panel and block 
up to gain access to center outlet attaching nuts. 


4. Remove two center outlet assembly attaching 
nuts (Fig. 4-13). 


5. Remove assembly from instrument panel. 


6. To remove rotary air valve from assembly, 
remove two adapter retainer to front plate attach- 
ing nuts. 


7. To install reverse removal procedures. 


NOTE: On models equipped with a clock the 
attached wires should be disconnected to remove 
center outlet plate assembly. 


DUCT ASS’Y. 
RETAINER 


ADAPTER 


TRIM PLATE (REF.) 


COVER (23 SERIES EXCEPT CLOCK) 


DUCT & OUTLET 
ASS’Y. (REF.) 


Fig. 4-13 Center Outlet Assembly 
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Fig. 4-14 Removing Hub and Drive Plate Lock Nut 


COMPRESSOR HUB AND DRIVE 
_ PLATE ASSEMBLY 


REMOVE AND REPLACE 


REMOVE 
1. Hold the clutch hub with J-9403 wrench and 
using J-9399 (special thin wall 9/16" socket) remove 


hub and drive plate assembly lock nut from shaft 
(Fig. 4-14). 


- J-9A401-1 


J-9401-2 


Fig. 4-15 Removing Hub and Drive Plate Assembly 


Fig. 4-16 Removing Hub Retainer and Spacer 


2. Screw threaded hub puller J-9401 into the hub. 
Holding body of tool with a wrench, tighten the center 
screw to remove hub and drive plate assembly 
(Fig. 4-15). Remove J-9401 puller. 


3. Remove hub and drive plate assembly retainer 
ring, using J-5403 (No. 21 Truarc pliers). Remove 
spacer (Fig. 4-16). 


4. Remove hub and drive plate assembly key from 
shaft. 


REPLACE 
1. Insert square drive key into hub of drive plate 
so it projects approximately 3/16'"' out of end of 


Fig. 4-17 Proper Position of Hub Drive Key 
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keyway (Fig. 4-17). Wedge into keyway with blunt 
tool. 


2. Line up key in hub with keyway in shaft. 


CAUTION: To avoid internal damage to the com- 
pressor, DO NOT drive or pound on the hub of 
the drive plate assembly or on the end of the 
shaft. If proper tools to remove and replace clutch 
parts are not used, it is possible to disturb the 
position of the swash plate (keyed to the main 
shaft) and result in compressor damage. 


3. Position hub and drive plate assembly into 
compressor front end casting. 


4. Place the J-9480-2 ‘‘free’’ spacer on hub and 
drive plate assembly and screw J-9480 drive plate 
installing tool on threaded end of compressor shaft 
approximately three full turns (to prevent tool from 
forcing key out of keyway. 


CAUTION: Make certain key in hub remains in 
place when pressing hub on shaft. 


5. Using a wrench on end of tool body and another 
wrench on the hex nut, tighten nut to press the hub 
of the drive plate assembly onto the shaft approxi- 
mately 1/4". 


Fig. 4-18 Installing Hub and Drive Plate Assembly 


Fig. 4-19 Removing Pulley and Bearing 
Assembly Retainer Ring 


6. Remove tool and lock into armature plate hub 
to make certain key remains in place. 


7. Install J-9480 and press until there is approxi- 
mately .002"-.057" (1/32'-1/16") space between 
the frictional faces on the pulley and drive plate 
(Fig. 4-18). ' 


8. Remove J-9480 assembly. 


9, Install hub spacer washer. 


10. Install hub and drive plate assembly retainer 
ring with flat side of ring facing spacer, using 
J-5403 (No. 21 Truarc pliers). J-9399 can be used 
to ‘‘snap’’ the retainer ring in place. 


11. Install a new armature plate and hub lock 
nut, using J-9399 (special thin wall 9/16" socket). 
Tighten to 14-16 lb. ft. torque. The air gap between 
the friction faces of the pulley and drive plate 
should now be between .002" to .057'' (1/32" to 1/16") 
clearance. | 
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charge pressure at least 150 psig. Cycle clutch 
(by turning air conditioning off and on) at least 
twenty times at approximately one second intervals 
to ‘‘seat’’? or ‘‘run-in’’ mating parts of the clutch. 


RETAINER RING 


COMPRESSOR PULLEY AND/OR 
BEARING ASSEMBLY 


REMOVE AND REPLACE 


REMOVE 


1. Remove hub and drive plate assembly. 


2. Remove pulley assembly retainer ring using 
J-6435 (No. 26 Truarc pliers) (Fig. 4-19). 


Fig. 4-20 Removing Pulley Bearing Retainer Ring 


3. Place J-9395 puller pilot over compressor 
12. Operate engine and refrigeration system with shaft and remove pulley assembly using J-8433 
suction pressure of at least 30 psig and the dis- pulley puller. 


4. Remove puller and J-9395 puller pilot. 


5. Remove pulley bearing wire retainer ring with 
an awl or a small screwdriver (Fig. 4-20). 


Fig. 4-21 Installing Pulley Bearing Fig. 4-22 Installing Pulley Assembly 
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6. Remove ball bearing assembly using J-8849 
and J-8092 handle to press out bearing. 


REPLACE 


If the existing pulley and drive plate and hub 
assembly are to be reused, clean the drive faces 
on each part with trichlorethylene, alcohol or similar 
solvent. If these parts show evidence of warpage 
due to overheating, they should be replaced. 


1. When replacing a new ball bearing assembly 
into the pulley, use J-9481 pulley bearing installer 
(Fig. 4-21). 


2. Replace the pulley assembly wire retainer ring 
in pulley. 


3. Press or tap the pulley and bearing assem- 
bly on the neck of the compressor using J-9481 
(Fig. 4-22). 


4, The pulley should rotate freely. 


5. Install pulley snap ring retainer using J-6435 
(No. 26 Truarc pliers). Assure installation of snap 
ring by tapping with J-9481. 


6. Replace hub and drive plate assembly making 


sure to use the proper tools to replace this assem- 
bly. DO NOT drive or pound on the hub assembly. 


COMPRESSOR CLUTCH COIL 
AND HOUSING ASSEMBLY 


REMOVE AND REPLACE 


REMOVE 


1. Remove hub and drive plate assembly. 
2. Remove pulley and bearing assembly. 


3. Remove electrical connection plug from the 
terminals on coil. | 


4. Note position: of electrical terminals and scribe 


location of coil housing terminals on compressor 


body. 


5. Use J-6435 (No. 26 Truarc pliers) and remove 
coil housing retainer ring (Fig. 4-23). 


Fig. 4-23 Removing Coil Housing Retainer Ring 


6. Remove the coil housing assembly. 


REPLACE 


1. Position clutch coil on compressor front head 
casting so electrical terminals are in their proper 
location as previously scribed on compressor body. 


NOTE: Make certain coil is properly seated on 
dowels. 


2. Replace the coil retainer ring with flat side 
of ring facing coil, using J-6435 (No. 26 Truarc 
pliers). 


3. Connect electrical connection. 

4. Replace pulley and bearing assembly. 

5. Replace hub and drive plate assembly making 
sure the proper tools are used to replace this as- 


sembly. DO NOT drive or pound on the hub 
assembly. 


REMOVE COMPRESSOR ASSEMBLY 
TO SERVICE ENGINE 


1. Disconnect compressor clutch coil ground wire 
at compressor and wire connector at coil. 


2. Remove compressor drive belt. 


3. Remove compressor rear brace to cylinder 
head brace bolt at compressor mounting bracket. 


4. Remove compressor front plate to mounting 
bracket upper bolts and lower adjusting bolt. 


5. Remove compressor rear plate to mounting 
bracket lower adjusting bolt. 


6. Pad fender and fender skirt and place com- 
pressor near top of fender skirt, securing com- 
pressor to right fender brace (with wire, rope or 
Similar means). 
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CAUTION: Do not kink any hoses or place exces- 
sive tension on the hose. 


7. Replace by reversing the above procedure. 


8. Tighten compressor belt to give 100-105 lbs. 
indicated on the Borroughs Belt Tension Gauge. 
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SERVICE AND REPAIRS—REFRIGERATION 
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PRECAUTIONARY SERVICE MEASURES 


Before any service is attempted which requires the 
opening of refrigeration pipes or units, the person 
doing the work should be ,thoroughly familar with 
GENERAL INFORMATION ON REFRIGERATION 
SERVICE. Also, he should follow very carefully the 
instructions given on the following pages for the unit 
being serviced. 


The. major reasons behind these measures are for 
safety and to prevent dirt and moisture from getting 
into the system. Dirt contaminant is apt to cause 
leaky valves or wear in the compressor, and mois- 
ture will freeze into ice at the expansion valve and 
freeze the valve stem. | 


The presence of moisture can also cause the for- 
mation of hydrochloric or hydrofluoric acids in the 
system. 


PRE-ASSEMBLY 


1, All sub-assemblies are shipped, sealed and de- 
hydrated. They are to remain sealed until just prior 
to making connections. 


2. All sub~assemblies should be at room tempera- 
ture before uncapping. (This prevents condensation 
of moisture from the air that enters into the system.) 


3. If for any reason the caps are removed, but the 
connections are not made, then the tubes and other 
parts should not remain unsealed for more than 15 
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Leaking Seals, Hoses or Lines - 

Remove and Replace. ........e+0+e-. 5-27 
Condenser Assembly - Remove and Replace. 5-27 
Receiver-Dehydrator Assembly - 

Remove and Replace. ........2e6.-. 5-27 
Expansion Valve - Remove and Replace... 5-28 
Evaporator Core and Case - 


Remove and Replace...........-. 5-28 
Suction Throttling Valve - 

| Remove and Replace..........2.-. 5-29 
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minutes. Reseal connections if period is to belonger. 
This applies particularly to partially built-up sys- 
tems that will be left overnight. 


4, Compressors are shipped with 10-11 oz. of 
Frigidaire 525 Viscosity oil and charged with a 
mixture of Refrigerant-12 and dry nitrogen to pro- 
vide an internal pressure at slightly above atmos- 
pheric pressure. | 


ASSEMBLY 


1. All precautions should be taken to prevent dam- 


- age to fittings or connections. Even minute damage 


to a connection could cause it to leak. 


2. Any fittings getting grease or dirt on them 
should be wiped clean with a cloth dampened with 
alcohol. Do not use chlorinated solvents such as 
trichloroethylene for a cleaning agent, as they are 
contaminants. If dirt, grease or moisture gets inside 
the pipes and cannot be removed, the pipe is to be 
replaced. 


3. Sealing caps Should be removed from subassem- 
blies just prior to making connections for final 
assembly. 


4. Use a small amount of clean refrigeration oil 
(525 or 1000 viscosity) on all tube and hose joints, 
and dip the ‘‘O’’ ring gasket in this oil before assem- 
bling the joint, as this oil will help in making a leak- 
proof joint. 
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Aluminum or 
Metal Tuhe Steel Tubing il Nominal 
Outside Thread and ads oo Torque 
Diameter _ Fitting Side Wrench Span 


30-35 
30-35 


If a connection is made with steel to aluminum or 
copper, use torques for aluminum. In other words, 
use the lower torque specification. 


Fig. 5-1 Pipe and Hose Connection Torque Chart 


When tightening joints, use another wrench to hold 
the stationary part of the connection, so that a solid 
feel can be attained, which will indicate proper 
assembly. 


CAUTION: Tighten all tubing connections as 
shown in Fig. 5-1. Insufficient torque when tighten- 
ing can result in loose joints and excessive torque 
when tightening can result in deformed joint parts, 
either condition can result in refrigeration leakage. 


5. Do not connect the receiver dehydrator indica- 
tor assembly until all other sealed sub-assemblies 
have been connected. This is necessary to insure 
optimum dehydration and maximum moisture pro- 
tection of the: refrigeration system. 


CAUTION—LIQUID INDICATOR 


Under normal conditions, the receiver-dehydrator | 


will show clear with about 3.25 pounds of refrigerant 
in the system. However, the air conditioner will not 
produce its best performance until 4.25 pounds of 
refrigerant are in the system. Do not overcharge 
with refrigerant, as this will result in extremely 
high head pressures and the compressor safety valve 
will ‘‘blow’’. 


DEPRESSURIZING THE SYSTEM 


Any time the system is to be opened, it must 
first be depressurized. Depressurize the system as 
follows: 


1. Remove caps from suction gauge fitting on ST 
valve and discharge valve gauge fitting on 
compressor. 


2. With both valves on the manifold gauge set 
J-5725-01 closed (clockwise), attach manifold to 
suction throttling valve and compressor using J- 
5420 Schrader valve adapter at the suction gauge 
fitting and J-6163 Schrader valve adapter at the dis- 
charge gauge fitting. 


3. Crack open the high pressure valve on manifold 
gauge set to allow slow escape of refrigerant from 
the system through the manifold gauge set and out 
the center fitting and hose. (Place end of hose in 
clean container.) If oil drips from the hose into the 
container, refrigerant is escaping too rapidly. 


4. When hissing ceases (indicating all refrigerant 
has escaped) close high pressure valve on manifold 
gauge set by turning valve clockwise. 


EVACUATING THE SYSTEM 


When the refrigeration system is depressurized 
and opened for service, some air will enter the lines 
regardless of how quickly the openings are capped. 
In order to remove this air and as much as possible 
of the moisture it contains, the complete system 
must be ‘‘evacuated’’, Evacuating is merely the 
process of removing all air from the system, there- 
by creating a vacuum in the system. 


CAUTION: Under no circumstances should alco- 
hol be used in the system in an attempt to remove 
moisture, regardless of the successful use of alco- 
hol in other refrigeration systems. 


PREPARATIONS FOR EVACUATING 
COMPLETE SYSTEM 


1. Check the low pressure gauge for proper cali- 
bration, with the gauge disconnected from the re- 
frigeration system. Be sure that the pointer on the 
gauge indicates to the center of ‘‘O’’. Tap the gauge 
a few times lightly to be sure pointer is not sticking. 
If necessary, calibrate as follows: 


a. Remove the cover from the gauge. 


b. Holding gauge pointer adjusting screw firmly 
with one hand, carefully force pointer in the proper 
direction in the proper amount to position the 
pointer through the center of the ‘‘O’’ position. 

_ Tap gauge a few times to be sure pointer on gauge 
is not sticking. Replace gauge cover. 
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2. If gauge set is not already connected to the 
suction throttling valve and compressor, connect as 
follows (Fig. 5-2). 


a. Close hand shut-off valves on gauge set by 
turning clockwise. 


b. Remove caps from gauge fittings on suction 
throttling valve and compressor. 


c. Attach Schrader valve adapter J-5420 to end 
of hose from low pressure gauge and connect this 
adapter fitted hose to the suction gauge fitting. 

d. Attach Schrader valve adapter J-6163 to end 
of hose from high pressure gauge and connect this 


adapter fitted hose to the discharge gauge fitting. 


3. Attach a flexible gauge hose to the center fitting 


SUCTION THROTTLING VALVE 


rn 


eo 


EVAPORATOR 


—— oS FROM RECEIVER DEHYDRATOR 


of the gauge set and attach the other end of this hose 
to the vacuum pump J-5428 or J-5428-01 (Fig. 5-2). 


4, The system can now be evacuated. 


EVACUATING COMPLETE SYSTEM 


1. Turn hand shut-off valve on low pressure gauge 
of gauge set to the full clockwise position. 


2. Slowly turn valve on high pressure gauge coun- 
terclockwise from the full clockwise position letting 
any pressure build up escape completely. Close high 
pressure valve. 


3. Check oil level in vacuum pump and add Frigi- 
daire 150 viscosity oil or equivalent, if necessary, 
to bring to proper level. Make sure dust cap on dis- 
charge side of vacuum pump has been removed. 


COMPRESSOR 


T 
CONDENSER 


) ———» 


———————=——_— 


PSS 


‘A 


VACUUM PUMP 
J-5428 


Fig. 5-2 Schematic - Evacuating Refrigeration System 
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4, Start the vacuum pump and slowly open the low 
and high pressure sides of the manifold gauge set to 
avoid forcing oil out of the refrigeration system and 
the pump. Pressure is now being reduced on both 
sides of the refrigeration system. 


NOTE: [If oil is blown from the vacuum pump, it 
should be refilled to the proper lever with Frigi- 
daire 150 viscosity oil or equivalent under BASIC 
AIR CONDITIONING INFORMATION. 


). Observe low pressure gauge and operate vac- 
uum pump until gauge shows 26-28" vacuum. Con- 
tinue to run pump for ten additional minutes. 


NOTE: In all evacuating procedures the specifi- 
cation of 26-28 inches of vacuum is used. This 
evacuation can only be attained at or near sea 
level. For each 1000 feet above sea level where 
this operation is being performed, the specification 
should be lowered by one inch of mercury vacuum. 
For example: at 5000 feet elevation only 21 to 23 
inches of vacuum can normally be obtained. 


If vacuum cannot be pulled to the minimum spec- 
ification for the respective altitude, it indicates a 
leak in the system, gauge connections or a defective 
vacuum pump. In this case, it will be necessary to 
check for leaks as outlined below, after a small 
amount of Refrigerant-12 has been added to the low 
side of the system. 


a. Turn the hand shut-off valves at the low and 
high pressure gauge of the gauge set to the full 
clockwise position with the vacuum pump opera- 
ting, then stop pump. 


b. Connect flexible line from center fitting of 
the gauge set to refrigerant drum (drum should be 
at room temperature). 


NOTE: It may be necessary to use reducer 
J-5462-4 with washer J-5462-9 to attach flexible 
hose to refrigerant drum. 


c. Open shut-off valve on drum and loosen 
flexible line fitting at center fitting at gauge set 
so that refrigerant will purge all air from line. 
Tighten flexible fitting when certain all air has 
been purged from line. 


d. Open suction valve on gauge set. This will 
allow refrigerant to pass from the drum into the 
system. When pressure stops rising, close suc- 
tion valve on gauge set and valve at refrigerant 


drum (as refrigerant drum is at room tempera- 
ture, only a small refrigerant charge will enter 
the system). 


e. Using leak detector J-6084, check all fittings 
in the system, compressor shaft seal and on the 
gauge set for evidence of leakage. When general 
area of leak has been found with the test torch, 
a liquid leak detector may be helpful in locating 
the exact point of leakage. After leak has been 
corrected, evacuate the system again. 


6. Turn the hand shut-off valves at the low and 
high pressure gauge of the gauge set to the full 
clockwise position with the vacuum pump operating, 
then stop pump. Carefully check low pressure gauge 
to see that vacuum remains constant. If vacuum 
reduces, it indicates a leak in the system or gauge 
connections. See ‘‘“NOTE” in step 5 above for method 
of locating leak. 


CHARGING THE SYSTEM 


The system should be charged only after 
being evacuated as outlined in EVACUATING 
THE SYSTEM. 


REFRIGERANT DRUM METHOD 


1. Connect center flexible line of gauge set to 
refrigerant drum. 


NOTE: It may be necessary to use reducer 
J-5462-4 with washer J-5462-3 and fitting J-5462-9 
to attach flexible line to refrigerant drum. 


2. Place refrigerant drum in a pail of water 
which has been heated to a maximum of 125°F. 


CAUTION: Do not allow temperature of water to 
exceed 125F. High temperature will cause exces- 
sive pressure and possible softening of the fusible 
safety plugs in the refrigerant drum. It may not be 
necessary to use hot water if a large drum is used 
(over approximately 100 lbs.). 


3. Place refrigerant drum (in pail of water) on 
scales (bathroom or commercial, preferably com- 
mercial), Fig. 5~3. 


CAUTION: Do not turn refrigerant drum upside 
down as this would allow liquid refrigerant to enter 
compressor which may cause damage. 
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Fig. 5-3 Schematic - Charging Refrigeration System 


4. If line at center gauge fitting has not been 
purged of air, loosen line at center fitting on gauge 
set and ‘‘crack’’ valve on refrigerant drum to blow 
air from line. Retighten line at center fitting and 
record exact weight of refrigerant tank in water 
on the scales. 


9. Open valve on refrigerant drum and both valves 
on gauge set to allow refrigerant to flow into the 
system. Continue charging until the scales show 
that 4.25 pounds of refrigerant have been trans- 
ferred from refrigerant drum to the system. 


NOTE: If full charge cannot be attained, close 
both valves on gauge set, start engine, and turn 
temperature control knob to full cold position with 
‘‘OUTSIDE’’ button depressed. Open low pressure 
valve on gauge set slowly and leave open until full 
charge of 4.25 pounds of Refrigerant-12 is taken in. 


CAUTION: Observe high pressure gauge’ while 
charging with compressor running. Shut off engine 
if pressure exceeds 375 psi. A large fan placed in 
front of the car will help reduce excessively high 
head pressure. 


6. Close both valves on gauge set (high pressure 
valve will already be closed if charging was com- 
pleted by running compressor) and close valve on 
refrigerant drum. 


NOTE: If the engine was used to complete the 

_Refrigerant-12 charge into the system, close valve 
on refrigerant drum to permit compressor to draw 
any refrigerant left in the line from the drum to 
the center fitting of the gauge set, then close the 
low pressure valve on the gauge set. 
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7. Operate engine at 2000 RPM with temperature 
control knob at full cold position and blower con- 
trol for high speed with “‘OUTSIDE’’ button de- 
pressed. After ten minutes of operation observe 
appearance of refrigerant in receiver-dehydrator. 
If bubbles are observed, open low pressure gauge 
valve and valve on refrigerant drum to allow more 
refrigerant to enter system. Close valve when 
receiver-dehydrator clears up. 


NOTE: If air inlet temperature is below 70°F. 
when this check is made, bubbles may appear even 
though the proper amount of refrigerant is in the 
system. Air inlet temperature must be 70°F. or 
above to make an accurate check. In no case should 
the system be charged with more than 4.25 lbs. of 
_ refrigerant. 


8. When refrigerant has been installed, continue 


to operate system and test for proper operation 
as outlined under OPERATIONAL TEST. 


9. When satisfied that air conditioning system 
is Operating properly, stop engine, remove gauge 
set and replace protective caps on suction throttling 
valve and compressor fittings. 


NOTE: A considerable amount of refrigerant will 
collect in the high pressure line, since some of this 
refrigerant will have condensed into liquid refrig- 
evant. Wrap the high pressure gauge fitting at the 
compressor with a shop cloth before disconnecting 
the Schrader valve from the gauge fitting, to pre- 
vent injury to personnel. 


10. Using leak detector J-6085, check complete 
System for leaks, as explained under LEAK 
DETECTORS. 


REFRIGERANT-12 DISPOSABLE CAN METHOD 


After having depressurized, repaired (if neces- 
sary), and evacuated the refrigerant system, the 
system may be charged as follows when uSing 
Refrigerant-12 disposable cans: 


1. Obtain five ‘‘one’’ pound cans of Refrigerant-12. 


(Actually the net weight of refrigerant is 15 ozs. 
per can therefore it will be necessary to use four 
and one-half cans. In no case should the system 
be charged with more than 4.25 lbs. of refrigerant. 


2. Mount three cans in J-6272 No. Multi-opener 
or attach J-6271 Fitz-All Valve (single can opener 
valve) on one Can. : 


CAUTION: MAKE SURE OUTLET VALVE ON 
OPENER IS CLOSED (CLOCKWISE) BEFORE IN- 
STALLING OPENER. : 


a. If the J-6272 No. 3 Multi-opener is used, 
raise locking lever, position three cans of re- 
frigerant and force the locking lever down to 
secure cans and at the same time puncture the 
top of the can to make it ready for charging. 


b. If the J-6271 Fitz-All Valve is used, back 
off the valve from the can top retainer, slip the 
valve on to the can and turn the valve into the 
retainer until tight. DO NOT open outlet valve 
during this operation as turning the valve into 
the retainer punctures the top of the can to make 
it ready for charging. 


3. Connect center flexible line of gauge set to the 
fitting on a can opener valve. 


NOTE: [Tf line at center gauge fitting has not been 
purged of air, loosen line at center fitting on gauge 
set and ‘‘crack’’ valve at can opener (for a second 
or two) to force air from the line. Retighten line at 
center fitting. 


4. Open valve on No. 3 Multi-opener (or on single 
can) and also low pressure and high pressure valves 
on manifold gauge set. Leave can valve open until 
all refrigerant has entered the refrigeration sys- 
tem. Close valve on can. 


a. If the system is charged using single cans 
and the J-6271 valve, disconnect valve from can, 
leaving valve closed to flexible line to the center 
fitting of the manifold gauge set. Install valve on 
a new and full disposable can of Refrigerant-12, 
and repeat until four and one half ‘‘one pound’’ 
cans of refrigerant have been used to charge the 
system. The system requires 4.25 pounds of 
refrigerant to have a proper charge. (Actually the 
net weight of refrigerant is 15 ozs. per can there- 
fore it will be necessary to use four and one-half 
cans. In no case should the system be charged 
with more than 4.25 lbs. of refrigerant.) | 


b. If the system is charged using the 3 can 
Multi-opener, J-6272, close the valve of the opener 
after all cans are empty. Release the locking 
lever and discard the three empty cans. If this 
tool will be used to complete the charge with one 
and one half additional cans to bring the required 
refrigerant charge to 4.25 pounds, then leave 
two of the cans emptied in position, locate the 
one full can and lock the lever into place. (These 
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empty cans balance the assembly and prevents 
the loss of refrigerant out the open ‘‘series’’ 
passage.) | 


NOTE: Align the pierced hole in the empty can 
with the punch in the cover of the tool. 


If the J-6271 Fitz-All Valve for single cans 
is available, complete charging as explained in 4a 
above. 


5. Close valves on manifold guage set. 


6. Operate engine at 2000 RPM with temperature 
control knob at full cold position and blower control 
for high speed with ‘‘Outside’’ button depressed. 


NOTE: If air inlet temperature at the condenser 
is below 70°F. when this check is made, bubbles 
may appear even though the proper amount of re- 
frigerant is in the system. Air inlet temperature 
must be 70°F. or above to make an accurate check. 
In no case should the system be charged with more 
than 4,25 lbs. of refrigerant. 


7. When refrigerant has been installed, continue 
to operate system and test for proper operation as 
outlined under OPERATIONAL TEST. 


8. When satisfied that air conditioning system is 
operating properly, stop engine, remove gauge set 
and replace protective caps on suction and discharge 
fittings. 


NOTE: A considerable amount of refrigerant will 
collect in the high pressure line, since some of 
this refrigerant will have condensed into liquid 
refrigerant. Wrap the high pressure fitting at the 
compressor with a shop cloth before disconnecting 
the Schrader valve from the gauge fitting to pre- 
vent damage or injury to personnel. 


9. Using leak detector J-6084, check complete 
system for leaks as explained under LEAK 
DETECTORS.. 


SERVICE STATION METHOD 
INSTALLING J-8393 


1. Be certain compressor hand shut-off valves 
are closed to gauge fittings (counterclockwise). 


2. Be certain all valves on charging station are 
closed. 


3. Connect high pressure gauge line (with J-6163 
attached) to compressor high pressure gauge fitting. 


4. Turn high pressure hand shut-off valve one 
turn clockwise, and high pressure control (2) one 
turn counterclockwise (open). Crack open low pres- 
sure control (1) and all refrigerant gas to hiss from 
low pressure gauge line for three seconds, then 
connect low pressure gauge line to low pressure 
gauge fitting on suction throttling valve. (Place 
J-6163 adapter on hose, then attach adapter to gauge 
fitting.) 


FILLING CHARGING CYLINDER 
1. Open control valve on refrigerant container. 


2. Open valve on bottom of charging cylinder al- 
lowing refrigerant to enter cylinder. 


3. Bleed charging cylinder top valve (behind con- 
trol panel) only as required to allow refrigerant to 
enter cylinder. When refrigerant reaches desired 
charge level (4.25 lbs.), close valve at bottom of 
charging cylinder and be certain cylinder bleed 
valve is closed securely. 


NOTE: While fitting the cylinder, it will be nec- 
essary to close the bleed valve periodically to 
allow boiling to subside so that refrigerant level in 
the charging cylinder can be accurately read. 


CHARGING THE SYSTEM, USING J-8393 


1. With charging station installed as previously 
described, remove low pressure gauge line at suc- 
tion throttling valve. 


2. Crack open high (No. 2) and low (No. 1) pres- 
sure control valves on station, and allow refriger- 
ant gas to purge from system. Purge slow enough 
so that oil does not escape from system along with 
refrigerant. 


3. When refrigerant flow nearly stops, connect 
low pressure gauge line to suction throttling valve. 


4, Turn on vacuum pump and open vacuum com- 
trol valve (No. 3). 


5. With system purged as above, run pump until 
26-28 inches of vacuum is obtained. Continue to 
run pump for 15 minutes after the system reaches 
26-28 inches vacuum, 
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NOTE: In all evacuating procedures, the specifi- 
cation of 26-28 inches of mercury vacuum is used. 
These figures are only attainable at or near sea 
level. For each 1000 feet above sea level where 
this operation is being performed, the specifica- 
tions should be lowered by 1 inch. Example: at 
5000 ft. elevation, only 21 to 23 inches vacuum can 
normally be obtained. 7 


6. If 26-28 inches vacuum (corrected to sea level) 
cannot be obtained, close vacuum control valve 
(No. 3) and shut off vacuum pump. Open refrigerant 
control valve (No. 4) and allow some refrigerant to 
enter system. Locate and repair all leaks. 


7. After evacuating for 15 minutes, add 1/2 pound 
of refrigerant to system as described in step 6 
above. Purge this 1/2 pound and re-evacuate for 
15 minutes. This second evacuation is to be cer- 
tain that as much contamination is removed from 
the system as possible. 


8. Only after evacuating as above, system is 
ready for charging. Note reading on sight glass of 
charging cylinder. If it does not contain a sufficient 
amount for a full charge, fill to the proper level. 


9. Close low-pressure valve on charging station. 
Fully open station refrigerant control valve (No. 4) 
and allow all liquid refrigerant to enter system. 
When full charge of refrigerant has entered sys- 
tem (4.25 lbs.), turn off refrigerant control valve 
(No. 4) and close both hand shut-off valves. 


10. If full charge of refrigerant will not enter 
System, close high pressure control and refrigerant 
control valves. Start engine and run at slow idle 
with compressor operating. Crack refrigerant con- 
trol valve (No. 4) and low pressure control on sta- 
tion. Watch low side gauge and keep gauge below 
90 psi by regulating refrigerant control valve. 
Closing valve will lower pressure. This is to pre- 
vent liquid refrigerant from reaching the com- 
pressor while the compressor is operating. When 
required charge has entered system, close re- 
frigerant control valve and close low pressure 
control. 


11. System is now charged and should be per- 
formance tested before removing gauges. 


ADDING REFRIGERANT-12 


The following procedure should be used in adding 
small amounts of refrigerant that may have been 


lost by leaks, or while opening system for servicing 
the compressor. Before adding refrigerant to re- 
place that lost by leaks, check compressor oil level 
and add oil if necessary. See ADDING OIL. 


NOTE: This procedure will only apply if the 


aiy inlet temperature is above 70°F. at the 
condenser. 


1. Remove caps from suction throttling valve and 
compressor gauge fittings. Attach gauge set to 
gauge fittings, making sure Schrader adapter J-5420 
is between low pressure gauge hose and suction 
gauge fitting, and J-6163 is between high pressure 
gauge hose and discharge gauge fitting. 


2. Start engine, turn air conditioning temperature 
control knob to full cold position, blower control for 
high speed with ‘‘Outside’”’ button depressed. Oper- 
ate for ten minutes at 2000 RPM to stabilize system. 


3. Observe the refrigerant through the glass cover 
of the receiver-dehydrator with the system oper- 
ating, to see if there are any bubbles evident. 


a. If no bubbles are evident, then bleed system 
slowly through the discharge valve until bubbles 
appear in the receiver-dehydrator. Add one pound 
of refrigerant as explained under CHARGING THE 
SYSTEM. 


b. If bubbles are visible in the receiver- 
dehydrator with the temperature control knob at the 
full cold position and the blower at ‘‘HI’’ speed, it 
indicates partial or complete plug in a line, ora 
Shortage of refrigerant, or both. Correct condition. 
Add refrigerant as explained below until the sight 
glass clears, then add another one pound of 
refrigerant. 


4. Attach flexible hose from center fitting of 
gauge set loosely to refrigerant drum or on dis- 
posable can valves. Open high and low pressure 
valves on the gauge set slightly to purge pressure 
gauge lines of air. Tighten fitting of refrigerant 
dum or can, when Satisfied that all air has been 
removed from gauge lines. Close (clockwise) both 
hand shut-off valves of gauge set. 


5. Partially charge system. 
a. Refrigerant-12 Drum Method. 


(1) Place pail containing hot water that does 
not have a temperature exceeding 125°F. on scales, 
place refrigerant drum in pain containing water, 
note weight, and only open low pressure valve 
on gauge set. 
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(2) Start engine, move temperature control knob 
to full cold position, and place blower control for 
high speed. Operate engine for ten minutes at 
2000 RPM to stabilize system. 


(3) With compressor operating, slowly open 
valve on refrigerant drum and allow refrigerant 
to flow into system (through manifold gauge set) 
until liquid indicator clears up and immediately 
shut off valve at gauge set or on refrigerant drum. 
Check weight of refrigerant drum and pail of 
water. Then slowly open valve on gauge set (or 
refrigerant drum) and add one more pound of 
refrigerant. Note total amount of refrigerant 
added. 


b. Refrigerant - 12 
(15 oz. per can). 


Disposable Can Method 


(1) Make sure the outlet valve on the J-6271 
Fitz-All Valve is fully clockwise and attach the 
J-6271 to a ‘‘one pound’’ can of refrigerant as 
follows: back off the valve from the top of the 
retainer, slip the valve onto the can and turn 
the valve into the retainer until tight. DO NOT 
accidentally open outlet valve during this oper- 
ation as turning the valve into the retainer punc- 
tures the top of the can to make it ready for 
charging. 


(2) Connect center flexible line of gauge set 
to the fitting on the valve. 


(3) Start engine, turn temperature control knob 
to full cold position and blower control for high 
speed with ‘‘Outside’’ button depressed. Operate 
engine for ten minutes at 2000 RPM to stabilize 
system. 


(4) With compressor operating slowly, open 
valve on refrigerant can and allow refrigerant 
to flow into system (through manifold gauge set) 
until liquid indicator clears up and immediately 
shut off valve at gauge set and on refrigerant 
can. Check weight of can and valve assembly and 
record. | 


(5) Add an additional one pound of refrigerant 
by adding refrigerant from the can just weighed 
until can is empty. Attach another can and add 
refrigerant until can and valve assembly weighs 
the same as recorded. | 


6. Close valves at refrigerant drum or can. 


7. Test for leaks and make operational check of 
system as outlined under OPERATIONAL TEST. 


CHECKING COMPRESSOR OIL LEVEL 
AND ADDING OIL 


The refrigeration system with the six cylinder 
axial compressor requires 11 fluid ozs. of 525 
viscosity oil. After the system has been operated, 
oil circulates throughout the system with the re- 
frigerant. Hence, while the system is running, oil 
is leaving the compressor with the high pressure 
gas and is returning to the compressor with the 
suction gas. 


To enhance return of oil to the compressor, under 
partially depleted refrigerant charge conditions on 
the Circ-L-Aire system, an oil bleed line from the 
bottom of the evaporator to the suction line at the 
(suction throttling valve) has been provided. The 
core in the bleed line fitting at the suction throttling 
valve has a special low force spring in it which 
allows the core to open at 5 to 12 psi pressure dif- 
ference. It is important that this core not be re- 
placed with a standard tire core. 


NOTE: The oil level in the compressor should 
not be checked as a matter of course, suchas is 
done in the car engine crankcase. 


In general, the compressor oil level should be 
questioned only in cases where there is evidence 
of a major loss of system oil such as: . 


a. Broken hose or severe hose fitting leak. 


b. Oil sprayed in copious amounts under the 
hood due to a badly leaking compressor seal(s). 


c. Collision damage to refrigeration system 
components. . 


REPLACING REFRIGERATION SYSTEM COMPONENTS 
OTHER THAN COMPRESSOR 


When refrigerant system components other than 
the compressor are replaced, the compressor must 
also be removed and oil drained from the compres- 
sor. The amount of oil to put back into the com- 
pressor is found as follows: DO NOT add any more 
oil than is necessary or maximum cooling will be 
reduced. 


1. Remove the compressor and place in a hori- 
zontal position with the compressor drain plug 
downward, drain compressor in an empty graduated 
bottle, measure the amount of oil and discard 
this oil. 
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2. If the quantity of oil measured is more than 
4 fluid ozs., replace into the compressor the same 
amount of clean oil as the oil drained, plus the 
following amount for the refrigeration system com- 
ponent being changed. 


a. Evaporator—3 fluid ozs. 
b. Condenser—1 fluid oz. 
c. Receiver-dehydrator assembly—1 fluid oz. 


Neglect any fluid oil coating loss in case of line 
change. 


3. If the oil quantity drained from the compressor 
is less than 4 ozs., replace into the compressor 
6 fluid ozs. of clean oil, plus the amount shown 
above for the respective component replacements. 


4. Replace compressor and system components. 


5. Evacuate, charge and perform operational test. 


REMOVING MALFUNCTIONING COMPRESSOR 
AND INSTALLING NEW COMPRESSOR 


The compressor removed must be_ closed 


immediately. 


If the system has been or can be operated for 
more than two minutes, circulation of oil from the 
compressor to other components of the system will 
require adjustment of the oil charge in the new 
compressor as explained above, under REPLACING 
COMPONENTS OTHER THAN COMPRESSOR. 


After draining and measuring the oil from the 
crankcase and head of the compressor removed, 


the amount that has migrated to other parts of the 


System can be determined by subtracting the amount 
drained from the original oil charge of 11 fluid ozs. 
The amount of oil equal to this loss shall be drained 
from the new compressor assembly before it is 
installed. 


REPLACING AN OPERABLE COMPRESSOR 


After idling compressor (on car) to be replaced 
for 10 minutes at 1500-2000 engine rpm, at maxi- 
mum refrigeration and blower at high speed: DO 
NOT add any more oil to the compressor than is 
necessary or maximum cooling will be reduced. 


1. Compressor replaced with service compressor 
assembly. 
! 

a. Remove compressor and place in a _ hori- 
zontal position with drain plug downward, drain 
compressor, measure quantity of oil drained and 
then discard it. 


b. Drain oil from replacement compressor and 
save it. 


c. (1) If amount of oil drained in ‘‘a’’ is more 
than 4 ozs., place into the new compressor the 
same amount of oil drained from the replaced 
compressor. 


(2) If amount of oil drained in ‘‘a’”’ is less 
than 4 ozs., place 6 ozs. of oil in the replacement 
compressor. | 


d. Install compressor. 


2. Compressor replaced with a field repaired 
(overhauled) compressor. 


a. Proceed as in section 1 above, and then 
add one extra oz. of oil. (More oil is retained 
in a drained compressor than one that has been 
rebuilt. 


REPLACING AN INOPERATIVE COMPRESSOR 


In the case when it is not possible to idle the 
compressor to be replaced to effect oil return to 
it the following will apply. DO NOT add any more 
oil than is necessary or maximum cooling will be 
reduced. 


1. Remove compressor from car, drain and meas- 
ure the oil. 


2. If amount drained in ‘‘1’’ above is more than 
1-1/2 fluid ozs., subtract this amount drained from 
the original oil charge of 11 ozs. to obtain ‘‘oil 
loss’’. Take the new compressor assembly and 
drain from it the amount of ‘‘oil loss’’ above; pro- 
vided the refrigeration system shows no evidence 
of a major leak, indicating that little or no oil has 
been lost from the system. (Minor leak indicating 
very slow leakage.) 


3. If the amount drained in ‘‘1’’ above is less 
than 1-1/2 ozs. of oil and/or system appears to 
have lost an excessive amount of oil then: 


a. Disconnect the expansion valve outlet con- 
nection (evaporator inlet). 
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b. Plug suction line connection at suction 
throttling valve outlet. 


c. Disconnect oil bleed line at suction throttling 
valve, using care not to damage line. 


d. Connect a cylinder of Refrigerant-12 regu- 
lated to not exceed 125 psi to this oil bleed fitting 
to force any retained oil from the evaporator 
out the evaporator inlet fitting. (Reverse flush 
the evaporator.) Catch any oil reverse flushed 
in this manner. If oil flushed from the system 
appears clean, install new compressor with 6-7 
ounces of oil. 


4, If oil drained in ‘‘1’’ above contains any foreign 
material such as chips, or there is evidence 
of moisture in the system, replace the receiver- 
dehydrator assembly and flush all component parts, 
or replace if necessary. After flushing refrigeration 
system in this manner, the full oil charge should 
be left in the new service compressor or 11 ozs. 
installed in an overhauled or repaired compressor. 


COMPRESSOR REMOVAL 


1, Connect the high and low pressure gauge lines 
from the gauge set to the respective connections on 
the suction throttling valve and old compressor on 
the car. Be sure valves on gauge set are fully clock- 
wise to close gauge set to center fitting, that a 
. J-5420 or J-6163 Schrader adapter is between low 
pressure hose and suction gauge fitting, and also at 
the discharge gauge fitting. 


2. Remove the flare nut from center connection 
on gauge manifold or the plug in the gauge line at- 
tached to the center connection. Wrap the line at the 
outlet with a cloth to protect persons and car sur- 
faces from oil or refrigerant. 


3. Slowly depressurize refrigeration system. 


4. While system is depressurizing remove clutch 
assembly and coil from old compressor as outlined 
under COMPRESSOR CLUTCH, COIL AND SEAL 
REPLACEMENT. If parts are not oil soaked and 
are in good condition, lay them aside on a clean 
surface as they may be installed on the new 
compressor. 


5. After the system is completely depressurized, 
very slowly loosen screw which retains compressor 
fittings assembly to compressor. As screw is being 


loosened, work fittings assembly back and forth to 
break seal and carefully bleed off any remaining 
pressure. 


CAUTION: High pressure may still exist at the 
discharge fitting. If this pressure is released too 
vapidly there will be a considerable discharge of 
refrigerant and oil. 


6. When all pressure has been relieved, remove 
screw and remove fittings assembly and ‘‘O” ring 
seals. 


7. Immediately cover compressor openings. A 
simple way is with a plate (similar to the one on 
new compressor) which can be attached with fittings 
assembly screw, using the ‘‘O’”’ rings to provide a 
seal. 


8. Disconnect compressor clutch coil wire and 
remove compressor mounting plates to bracket 
bolts, front and rear. 


9. If there is any possibility that broken parts 
from the compressor got into the discharge line 
or the condenser, all refrigeration system parts 
should be cleaned and a new receiver-dehydrator 
assembly should be installed. 


10. Drain all oil from compressor just removed 
in a clean dry container and replace compressor 
drain plug screw. Measure amount of oil drained. 
See CHECKING COMPRESSOR OIL LEVEL AND 
ADDING OIL. 


COMPRESSOR REPLACEMENT 


NOTE: Before installing a new compressor, ro- 
tate compressor shaft four or five times. This 
permits proper lubrication of compressor seal 
over all its surface. Before compressor clutch is 
mounted to the new compressor, wipe the front face. 
of the compressor thoroughly with a clean dry 
cloth and, if necessary, clean front of compressor 
with a solvent to remove any excess oil. Cleaning 
compressor in this manner will prevent any oil 
from being thrown onto the clutch surfaces which 
would cause slippage and eventual clutch failure. 


1. Stamp refrigerant charge of the refrigerant 
System on new compressor in space on plate pro- 
vided for this information. 


NOTE: Follow procedure for replacing oil in new 
compressor explained under REMOVING MAL- 


FUNCTIONING COMPRESSOR AND INSTALLING 
NEW COMPRESSOR. 
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2. Install new compressor on car, leaving 
compressor fittings opening cover plate on the 
compressor. 


3. Remove cover plate over compressor openings 
very slowly to bleed off pressure. 


CAUTION: New compressors are charged witha 
mixture of nitrogen and Refrigerant-12 and 11 fluid 
ozs. of Frigidaire 525 viscosity oil. If the cover is 
vemoved too rapidly, the oil will be blown out 
violently with the sudden release of pressure. 


4. Install coil and clutch parts if not already 
installed. 


5. Evacuate, charge and perform OPERATIONAL 
TEST. 


COMPRESSOR SHAFT SEAL ASSEMBLY 


REMOVE AND REPLACE 


NOTE: When refrigeration system components 
other than the compressor are replaced, the com- 
pressor must be removed and oil drained from the 
compressor if oil was sprayed in copious amounts 
due to leaks or broken shaft seal. See ‘‘Checking 
Compressor Oil Level and Adding Oil’’. 


REMOVE AND REPLACE SHAFT SEAL 


1. Depressurize refrigeration system. 


2. Remove hub and drive plate assembly, and 
Shaft key. 


3. Remove shaft seal seat retaining ring, using 
J-4245 (No. 23 Truarc pliers) (Fig. 5-4). 


4. Remove shaft seal seat, using J-9393-1 and 2 
to grasp flange on seal seat (Fig. 5-5). Pull straight 
out at end of tool to remove seal seat. 


5. Engage tabs on compressor shaft seal assem- 
bly with locking tangs on J-9392 seal installer and 
remover. Press down on tool and twist clockwise 
to engage seal. Remove seal assembly by pulling 
straight out from shaft (Fig. 5-6). 


SHAFT SEAL 
RETAINER 
RING 


Fig. 5-4 Removing Shaft Seal Retainer 


J-9393-1 


Fig. 5-5 Removing Shaft Seal Seat 


6. Remove ‘‘O”’ ring from interior of front head 
casting bore using J-9553. (A wire with a hook 
formed on the end may be used. This hook may be 
made in a manner shown in Fig. 5-7). 


7. Replace shaft seal assembly by reversing above 
procedure, making sure shaft seal retainer ring is 


PONTIAC TRI-COMFORT CIRC-L-AIRE CONDITIONER 


0-13 


J-9392 


SHAFT SEAL 


Fig. 5-6 Removing Shaft Seal Assembly 


positioned in the first full groove to properly retain 
the seal seat. The metal looking groove can be seen 
from the shaft end is a land and nota groove. 


NOTE: Immerse shaft seal in clean compressor 
oil before installing. This will help to prevent 
shaft shoulder cutting ‘‘O”? ring. 


8. Evacuate and charge refrigeration system. 
9. Perform operational test. 
COMPRESSOR ASSEMBLY—OVERHAUL 
INTRODUCTION 
These operations are based on the use of recom- 
mended service tools and on condition that an 


adequate stock of service parts to select from is 
available. 


‘Service parts should include: 
1. Standard size piston drive balls. 


2. Shoe discs—total of 10 sizes, including ZERO 
shoe. 


3. Thrust races—total of 14 sizes, including the 
ZERO race, 


4, Pistons—both standard head and re-expansion 
heads. 


Fig. 5-7 Removing O-ring Seal 


5. Main shaft—needle bearings. 
6. Thrust bearings. 


7. Compressor shaft, swash plate and Woodruff 
key assembly. 


8. Service cylinder assembly—front, rear halves, 
with main bearing in place and halves dowel-pinned 
together. 

9. Major interior mechanism assembly. 

10. Suction reed valve-front, rear. 

11. Discharge valve assembly—front, rear. 

12. Gasket kit—service containing all gaskets, 
seals, ‘‘O’’ rings, etc. This is to be used each time 
a compressor is rebuilt after a teardown. 

13. Shaft seal kit, 

14, Nuts—head to shell and shaft. 


15. Ring—retainers. 


16. Cylinder locator pins. 
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17, Valve and head locator pins. 
18. Service type—discharge crossover tube kit. 


A clean work bench, orderliness of the work area 
and a place for all parts being removed and re- 
placed is of great importance. Any attempt to use 
make-shift or inadequate equipment may result 
in damage and/or improper operation of the 
compressor. 


PRESERVATION AND PACKAGING 
SERVICE PARTS 


All parts required for servicing will be protected 
by a preservation process and packaged in a manner 
which will eliminate the necessity of cleaning, wash- 
ing or flushing of the parts. The parts can be used 
in the mechanism assembly just as they are re- 
moved from the service package. 


In addition, some parts will be identified on the 
piece part to denote its size or dimension. This 
will apply to the piston shoe discs and the shaft 
thrust races, 


To provide suitable and adequate quantities and 
grouping of parts for servicing the compressor, 
kits are available which will contain these neces- 
Sary parts. The gasket kit should be used whenever 
it is necessary to overhaul or rebuild the entire 
compressor internal mechanism, or when replacing 
some individual internal part. 


OVERHAUL COMPRESSOR 


Anytime a major overhaul or rebuilding oper- 
ation is to be performed on this compressor, obtain 
and install compressor gasket kit. This kit includes 
all of the necessary ‘‘O”’ rings and gaskets. Obtain 
also, an ample supply of piston rings. 


1. Remove drive plate and hub assembly. 

2. Remove pulley and bearing assembly. 

3. Remove clutch coil and coil housing assembly. 

4, Remove compressor assembly, leaving fittings 
assembly attached to refrigerant lines. Keep com- 
pressor horizontal at all times. Placing the com- 


pressor on either end will allow oil from the 
compressor sump to enter the head. 


5. Seal compressor fittings opening and openings 
in compressor rear head. 


6. Thoroughly clean exterior of compressor as- 
Sembly and blow dry with compressed dry air. 


7. Place compressor assembly on clean, dry work 
bench, 


NOTE: Under NO circumstances should compres- 
sor be placed on the pulley end. 


COMPRESSOR REAR HEAD 


REMOVE 


1. Remove compressor oil plug, tilt compressor 
and drain oil into clean dry container. It may be 
possible to get only 4 to 6 ozs. of oil from the 
compressor at this time. 


2. Attach J-9396 holding fixture to compressor and 
mount in vise. | 


3. Remove compressor pressure relief valve. 


4. Remove four lock nuts from threaded studs 
welded to compressor shell and remove rear head. 


NOTE: Some oil may drain when the head is 
vemoved, 


). Examine teflon surface on the rear head casting 
webs. If any damage is observed, the head should 
be replaced (Fig. 5-8). 


TEFLON 
GASKET 
SURFACE 


Fig. 5-8 Teflon Seal on Head Casting Web 


PONTIAC TRI-COMFORT CIRC-L-AIRE CONDITIONER 9-15 


6. Remove suction screen and examine for damage 
or contamination. Clean or replace as necessary. 


7. Remove oil pump gears noting how they are 
mated (end to end) and inspect for damage. Replace 
both gears if one or both show damage. Keep gears 
mated as they were when removed. 


8. Remove rear head to compressor shell ‘‘O’’- 
ring seal and inspect for damage, cuts, nicks or im- 
perfections. A damaged seal may be the cause of a 
refrigerant leak. In any event, this ‘‘O’’ ring seal 
must be replaced with a new one. 


9. Carefully remove rear discharge valve plate 
assembly by prying up on assembly (Fig. 5-9) and 
examine discharge valve reeds and seats. Replace 
entire assembly if excessively scored or if any one 
of the three reeds is broken or seats are damaged. 


10. Carefully remove rear suction reed and 
examine for any damage. Replace if necessary 
(Fig. 5-10). 


COMPRESSOR MAJOR INTERIOR MECHANISM 


REMOVE, INSPECT AND CHECK 


1. Remove shaft seal seat retaining ring, using 
J-4245 (No. 23 Truarc pliers). 


2. Remove shaft seal seat, using J-9393-~-1 and 2 
to grasp flange on seal seat. Pull straight out at 
end of tool to remove seal seat. 


3. Engage tabs on compressor shaft seal assembly 
with locking tangs on J-9392 seal installer and re- 
mover. Press down on tool and twist clockwise to 
engage seal. Remove seal assembly by pulling 
straight out from shaft. 


4. Remove ‘‘O”’ ring from interior of front head 
casting bore. (A wire with a hook formed on the end 
may be used. This hook may be made ina manner 
as shown in Fig. 5-"). 


5. Remove oil inlet tube and ‘‘O”’ ring, using a 
wire with a hook formed in one end (Fig. 5-11). 


6. Push on front end of compressor shaft to re- 
move mechanism from rear of shell. DO NOT 
hammer on end of compressor shaft or use undue 
force to remove the compressor internal mechanism. 
This assembly will slide out easily. 


NOTE: Some oil will drain from compressor when 
mechanism assembly is removed. 


7. Remove compressor front head casting assem- 
bly from compressor shell. Examine teflon sealing 


Fig. 5-9 Removing Discharge Valve Plate 


Fig. 5-10 Removing Suction Reed 


Fig. 5-11 Removing Oil Inlet Tube 


surface for damage and/or deep scratches. Replace 
if necessary. . 


8. Remove compressor front head casting to shell 
«‘O’? ring seal and inspect for damage, cuts, nicks 
or imperfections. A damaged seal may be the cause 
of a refrigerant leak. In any event, this ‘‘O” ring 
must be replaced with a new one. : 


9. Remove the front discharge reed plate and suc- 
tion reed and examine for damage. 
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10. Examine mechanism for any obvious damage. 
Turn compressor shaft and check for smoothness of 
operation as well as for any scratches in bores, etc. 


NOTE: If mechanism has sustained major damage 
due possibly to loss of refrigerant and/or oil, it 
may be necessary to use the service interior 
mechanism or the service cylinder assembly rather 
than replace individual parts. 


11. Remove suction crossover plate as shown in 
Fig. 5-12 and discard gasket. 


COMPRESSOR INTERNAL MECHANISM 


DISASSEMBLE 


(Obtain clean J-9402 assembly parts tray to retain 
compressor parts during disassembly.) 


1. Number pistons (1, 2 and 3) and their bores so 
parts can be replaced in their original locations 
(Fig. 5-13). 


2. Turn compressor shaft to position swash plate 
towards front of compressor in area of discharge 
crossover tube. Using J-9492, drive discharge 
crossover tube out of rear head assembly toward 
front of compressor or use a wooden block as shown 
in Fig. 5-14. DO NOT drive toward rear of com- 
pressor as discharge crossover tube may damage 
‘swash plate. | 


3. Separate front and rear cylinder assemblies 
being careful not to damage any parts during 
Separation. 


4, Remove rear half cylinder from pistons. 


SUCTION CROSS-OVER COVER 


Fig. 5-12 Removing Suction Crossover Cover 


, PISTON 


PISTON 
REAR HALF 7 LOCATION 


CYLINDER 


Fig. 5-13 Pistons and Cylinder Bores Numbered 


Fig. 5-14 Separating Cylinder Halves 


5. Drive discharge crossover pipe from front 
head, using J-9492. 


6. Push on compressor shaft and carefully remove 
pistons, piston rings, shoes and balls; one assembly 
at a time. Place parts in the J~9402 tray to keep 
parts together (Fig. 5-15). The front end of the 
piston has as identifying notch in the casting web 
(Fig. 5-16). 


7. Remove all piston shoe discs, examine for 
indication of failure or probable cause of failure, 


‘then discard all shoe discs. 
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Fig. 5-15 Compressor Parts in Tray 


- 


Fig. 5-16 Identification of Front End of Piston 


8. Examine piston balls and, if satisfactory for 
reuse, put aside in assembly tray in compartment 
associated with proper end of piston. 


9, Remove rear combination of thrust races and 
thrust bearing. Discard all three pieces (Fig. 5-17). 


10. Push on shaft to remove shaft from front half 
cylinder. 


11. Remove front combination of thrust races and 
thrust bearing. Discard all three pieces. 


12. Examine swash plate surfaces for excessive 
scoring or damage. If satisfactory, reuse. If neces- 
Sary, replace main shaft and swash plate assembly. 


13. Wash all parts to be reused in a tank of clean 
trichlorethylene, alcohol or similar solvent. Blow 
dry all parts using a source of clean, dry air. 


14. Examine the front and rear cylinder halves 
and replace if cylinder bores are deeply scored or 
damaged. 


Fig. 5-17 Removing Rear Thrust Races and Bearings 


NOTE: The service cylinder assembly will con- 
tain a front and rear half doweled together. This 
assembly will also include two main bearings; one 
main bearing pressed into the proper location in 
the front half and the other in its proper location in 
the rear half. 


15. Check main shaft bearings for roughness and 
replace as necessary. Use J-9432 to replace 
bearings. 


COMPRESSOR INTERNAL MECHANISM 


GAUGING FOR NEW PARTS 


Obtain the parts discussed in the introduction of 
this section. 


NOTE: If thrust bearings and races are to be re- 
placed, use parts as outlined below; otherwise use 
existing bearings and race. 


1. Secure four ZERO thrust races, three ZERO 
shoe discs and two new thrust bearings. 


2. Stack a ZERO thrust race, a new needle thrust 
bearing and a second ZERO thrust race. Assemble 
this ‘‘sandwich’’ of parts to FRONT end of com- 
pressor main shaft. 


3. Place FRONT half of cylinder on J-9397 com- 


- pressing fixture. Insert threaded end of shaft (with 


_ 10. Pulley Assembly 


1. Front Head to Shell "O" Ring 14. Armature Plate and Hub 


2. Front Head Assembly 

3. Seal Seat "O" Ring 

4. Shaft Seal Assembly 

5. Shaft Seal Seat 

6. Seal Seat Retainer Snap Ring 
7. Compressor Shell 

8. Clutch Coil 

9. Clutch Coil Snap Ring 


11. Pulley Bearing 
12, Pulley Bearing Retainer Ring 
13. Pulley Brg. to Head Ring 


Assembly 


15. Armature Plate and Hub 


Spacer 


16. Armature Plate and Hub to 
Mainshaft Spacer Retainer 
17. Armature Plate and Hub 


Lock Nut 


18. Fittings "O" Rings 
19. Rear Head to Shell Locking 


Nut (4) 


20. High Pressure Relief Valve 


and "©" Ring 


31. Swash Plate and 
Mainshaft Assembly 
32. Mainshaft Rear Bearing 
33. Oil Pick-Up Tube 
34, Oil Pick-Up Tube 
a @ ae Ring 
35. Piston Drive Ball (6) 
36. Piston Ring (6) 
37. Piston (3) 
38. Piston Ring 
39. Piston Drive Ball 
40. Piston Ball Shoe (6) 


41. Suction Crossover Cover 


21. Rear Head Assembly 

22. Rear Head to Shell "O" Ring 

23. Inlet Screen 

24. Oil Pump Gears. 

25. Rear Discharge Plate 
Assembly 

26. Rear Suction Reed 

27. Discharge Crossover 
Tube Spacer and Gasket 

28. Cylinder-Rear Half 

29. Rear Thrust Bearing 
Selective Races 

30. Rear Thrust Bearing 


Fig. 5-18 Exploded View - 6 Cylinder Compressor 


42. Suction Crossover Cover Gasket 

43. Mainshaft Front Bearing 

44, Discharge Crossover Tube 

45. Armature Plate and Hub to 
Mainshaft Key 

46. Front Thrust Bearing Selective 
Races 

47. Front Thrust Bearing 

48, Cylinder-Front Half 

49. Discharge Crossover Tube 
Gasket and Spacer 

50. Front Suction Reed 


51. Front Discharge Plate Assy. 


8T-¢ 
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front bearing assembly) through front main bearing 
and allow thrust race assembly to rest on hub of 
cylinder. 


4. Stack a ZERO thrust race, a new thrust bear- 
ing and a second ZERO thrust washer. Assemble this 
‘‘sandwich’’ of parts to REAR of compressor main 
shaft so it rests on hub of swash plate (Fig. 5-19). 


Do. Apply a light coat of clean refrigerant oil to 
ball pockets of each of three pistons. 


6. Place balls in piston pockets. 


7. Apply a light coat of clean refrigerant oil to 
cavity of three new ZERO shoe discs. 


8. Place a ZERO shoe over each ball in FRONT 
end of piston. Front end of piston has an identifying 
notch in casting web (Fig. 5-20). 


_ 9. Place a ball only in rear ball pocket of each of 
three pistons (Fig. 5-20). 


NOTE: Do not assemble any piston rings at this 
time. | 


10. Rotate shaft and swash plate until high point 
of swash plate is over piston cylinder bore, which 
had been identified as No. 1. Insert front end of No. 1 
piston (notched end) in cylinder bore (toward the 
front of compressor) and at same time, place front 
ball and shoe and rear ball only over swash plate 
(Fig. 5-21). 


THRUST 
BEARING ~~ 


THRUST 
BEARING 
RACES 


i = 


FRONT 
CYLINDER 
HALF 


Fig. 5-19 Mainshaft Thrust Bearing Installed 


NOTE: It may be necessary to lift shaft assembly 
to aid in installing pistons. Hold front thrust bear- 
ing pack tightly against swash plate hub while lift- 
ing shaft (Fig. 5-21). 


11. Repeat this operation for No. 2 and No. 3 
pistons. Balls and shoes must adhere to piston 
during this assembly. 


12. Align rear cylinder casting with bores, suction 
passage, discharge crossover holes, dowel pins, etc. 
Tap into place using a hard wood or plastic block and 
mallet (Fig. 5-22). 


Fig. 5-20 Zero Shoe and Ball at Front of Piston 


REAR THRUST 
RACES AND BEARING 


PISTON 


SWASH PLATE 


FRONT THRUST 
| RACES AND 
BEARING 


Fig. 5-21 Installing Piston with Balls and Front Shoe Only 
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between REAR ball and swash plate for each piston 
as follows: 


a. Use J-9661 gauge set selecting a suitable 
feeler gauge leaf until the result is a 4 to 8 oz. 
pull on the scale between ball and swash plate 
(Fig. 5-24). If the pull is just less than 4 ozs. 
add .0005'' to the thickness of the feeler stock 
used to measure the clearance.-If the pull on the 
scale reads just over 8 ozs. then subtract .0005" 
from the thickness of the feeler stock. Select a 
shoe accordingly. 


b. Rotate the shaft approximately 120° and make 
a second check with feeler gauge between same 
ball and plate. 


c. Rotate shaft again approximately 120° and 
repeat check with feeler gauge between these 
same parts. 


d. From this total of three checks between the 
same ball and swash plate at 120° increments on 
swash plate for each piston, use the minimum 
gauge reading to select a numbered shoe to cor- 
respond to this reading (Fig. 5-25). 


Fig. 5-22 Installing Rear Cylinder Half 
on Front Cylinder Half 


13. Place cylinder assembly in J-9397 compress- 
ing fixture with front of compressor shaft pointing 
down, positioning discharge tube opening between 
fixture bolts. This will permit access for the feeler 
gauge. Assemble fixture head ring and nut to the 
cage, tighten nuts evenly to 25 lb. ft. torque (Fig. 
5-23). 


NOTE: A selection will be made from shoe pack- 
ages shown in Fig, 5-26 which will provide a 
.0005" to .0010" total clearance between shoes and 
the swash plate at the tightest point throughout its 


14. Use a leaf type feeler gauge to check clearance 


J-9397-3 - 


J-9397-1 a“ 


Fig. 5-23 Internal Mechanism in Fixture Fig. 5-24 Measuring for Proper Shoe 
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15. The next gauging operating is to determine 
TWAINGHAEE END PLAY) (a ie Space between REAR thrust bearing and upper or 
se clicce aiid [ outer-rear thrust race. Check compressor’ shaft 
resin oe a end play as follows (Fig. 5-26). 
CHECKING FOR , | 7 — | b 
AND RACE gm re 7 7 a, Mount dial indicator to read clearance at end 


THICKNESS 
of compressor shaft. 


b. Move compressor shaft along its longitudinal 
axis and measure end play. 


NOTE: Apply full hand force at end of mainshaft a 
| few times before reading clearance. This will help 

- Barner aii squeeze the oil out from between mating parts. 
COMPRESSING fy FEELER STRIP REMOVED 


FIXTURE WITH 4 TO 8 OZ. PULL, 
ON DIAL INDICATOR 


c. An alternate method of selecting a proper 
race is to use J-9661 gauge set selecting a suitable 
feeler gauge leaf until the result is a 4 to 8 oz. pull 
on the scale between the rear thrust bearing and 
upper (or outer rear) thrust race (Fig. 5-27). If 
the pull is just less than 4 ozs. add .0005" to the 
thickness of the feeler stock used to measure 
the clearance. If the pull on the scale reads just 
over 8 ozs., then subtract .0005" from the thick- 
ness of the feeler stock. Select a race accordingly. 


d. Select from stock a numbered thrust race 
that corresponds to dial indicator reading (Fig. 


| 6556110 
5-25). 
| 6556120 
Fig. 5-25 Measurements and Table of Available NOTE: Thrust races are made of steeland ground 
Service Shoes and Thrust Races - to a fixed thickness. A total of fourteen thrust 


360° rotation. The reading or resultant reading will 
correspond to the last three numbers of the part 
number of the part to be used. 


Once proper selection of shoes has been made, 
it is imperative that the matched combination of shoe 
to ball and spherical cavity in the piston be kept 
intact during disassembly after gauging operation and 
final reassembly of mechanism. An assembly parts 
tray (J-9402) with individual compartments for each 
component of the mechanism will keep parts in their 
proper relationship. 


e. Mark piston number (1, 2 or 3) on shoe 
package, — 


f. Place shoes in J-9402 assembly tray in com- 
partment corresponding to piston number and rear 
ball pocket position. 


g. Repeat in detail same gauging procedure ex- ; 
plained above for each of the other two pistons. Fig. 5-26 Checking Compressor Mainshaft End Play 
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Fig. 5-27 Measuring for Proper Thrust Race 


vaces are avatlable for field service. They will 
have increments of .0005" thickness to provide the 
required clearances. 


The thrust races will be identified on the part 
by their thickness, and the number on thrust race 
will correspond to the last three digits of the piece 
part number. | 


If an improper selection of thrust races or shoes 
is made and the tolerance is GREATER than the 
maximum clearance, noisy operation of the com- 
pressor will result. If the tolerance is LESS than 
the minimum clearance it is quite likely that the 
mechanism assembly will be too tight. This may 
result in galling and seizure of parts. 


Therefore, it is very important that care be used 
during gauging operations and the proper selection 
of parts be made. Once selection has been made, be 
sure that they are assembled into the correct posi- 
tion in the mechanism. 


e. Mark the package ‘‘REAR’’ thrust race or 
place it in J-9402 assembly parts tray correspond- 
ing to this position. . 


16. Loosen and remove nuts and ring from J-9397 
compressing fixture. 


17. Separate cylinder halves, (it may be necessary 
to use a fiber block and mallet). 


18. Remove rear half cylinder. 


19. Carefully remove one piston at a time from 
swash plate and front half cylinder. Do not lose 
relationship or position of front ball and shoe and 
rear ball only. Transfer each piston, balls and 
shoe assembly to its proper place in the J-9402 
assembly tray. 


20. Remove REAR outer ZERO thrust race from 
shaft and replace it with numbered thrust race, 
determined in step No. 15. Apply a LIGHT smear of 
petrolatum to thrust races to aid in holding them 
in place during assembly. 


NOTE: This ZERO thrust race may be put aside 
for re-use in additional gauging and/or rebuild 
operations. 


21. Apply a light smear of petrolatum to numbered 
shoes and place them over correct ball in rear of 
piston. 


COMPRESSOR INTERNAL MECHANISM 


ASSEMBLE (WITH NEW PARTS) 


Be sure to install all new seals, gaskets and Q”? 
rings. These are all included in the compressor 
gasket kit. 


1. Assemble a piston ring, scraper groove toward 
the center of piston, to each end of three pistons. 


2. Place front half cylinder on J-9397 compressing 
fixture with compressor main shaft (threaded end) 
projecting downward through the fixture. Rotate 
swash plate so high point is above cylinder base No. 
1. With open end of ring toward center of com- 
pressor, carefully assemble No. 1 piston (complete 
with ball and a ZERO shoe on front end and ball 
and numbered shoe on REAR end) over swash plate. 
Compress and enter piston ring into front half 
cylinder. Repeat this operation for pistons No. 2 
and No. 3. 


3. Assemble one end of service discharge cross- 
over tube into hole in front cylinder (Fig. 5-28). 


4. Rotate shaft to position pistons in a ‘‘stair 
step’’ arrangement. Place rear half cylinder over 
shaft and start pistons into cylinder bores. 


5. Invert cylinder on fixture to complete assem- 
bly as follows: 
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a. Compress piston ring on each piston so as to 
permit its entrance into cylinder. 


b. When all three pistons and rings are in their 
respective cylinders, align end of the discharge 
crossover tube with hole in rear half cylinder, 
making sure flattened portion of this tube faces 
inside of compressor (for swash plate clearance). 


c. When satisfied that all parts are in proper 
alignment, tap with a fiber block mallet to ‘‘seat’’ 
rear cylinder over locating dowel pins. 


6. Generously lubricate all moving parts with 
clean Frigidaire 525 viscosity oil. Check for free 
rotation of mechanism. 


7. Check operation and smoothness of piston travel 
before proceeding with remainder of assembly. If 
any improper operation is observed during this 
check, the mechanism may have to be regauged. 
Complete assembly when correct operation is 
obtained. 


8. Assemble a new rectangular gasket to suction 
crossover cover so wide portion side of seal is at 
bottom (against cylinder halves) and retained by 
cover (Fig. 5-29). 


a. Coat gasket with clean 525 viscosity Frigi- 
daire oil. 


Fig. 5-28 Installing Service Discharge Crossover Tube 


CROSSOVER 
COVER 


hs 


COVER GASKET 


Fig. 5-29 Assembly of Crossover Cover and Seal 


b. Start one side of gasket and cover into 
‘‘dovetail’’ slot in the cylinder. 


c. Use J-9433 suction crossover cover seal in- 
staller as a ‘‘shoehorn’’, by placing it between the 
gasket on opposite side and the ‘‘dovetail’’ slot 
(Fig. 5-30). 


d. Center cover and gasket with ends of cylinder 
faces. 


e. Press down on cover to snap into place. 
f. Remove J-9433 suction crossover cover 


seal-installer with a pair of vise grip pliers by 
pulling straight out (the long way). 


g. Examine cover and gasket to be sure cover 
is properly seated. 


9. Place internal mechanism in J-9397 compress- 
ing fixture if cylinder head dowel pins are to be 
replaced. 


10. Replace two dowel pins in front cylinder if 
previously removed. 


NOTE: A rod drilled 1/4" deep to O.D. of dowel 
pins will aid in installing pins. 


11. Remove internal mechanism from J-9397 
fixture, 


COMPRESSOR INTERNAL MECHANISM 


REPLACE 


1. Install service discharge crossover pipe front 
‘‘O”’ ring and spacer. (Fig, 5-31). 


5-24 1964 PONTIAC AND TEMPEST AIR CONDITIONING MANUAL 


Fig. 5-30 Installing Suction Corssover and Seal 


2. Assemble suction reed valve to front end of 
cylinder. Align dowel pin holes, suction ports and oil 
return slot. 


3. Assemble front discharge valve plate, aligning 
holes with dowel pins and proper openings in head, 


NOTE: The front discharge valve plate has a 
large diameter hole in the center (Fig. 5-32). 


4, Remove oil charging screw from compressor 
shell, inspect for damage, dirt or contamination, 


clean and replace. 


5. Coat teflon gasket surfaces on webs of com- 
pressor front head casting with clean 525 viscosity 
Frigidaire oil. 


aftr 


SUCTION 
REED . 


REAR DISCHARGE 
VALVE PLATE 


FRONT DISCHARGE 
VALVE PLATE 


Fig. 5-32 Identification of Front and Rear 
Discharge Valve Plate 


6, Examine location of dowel pins and contour of 
webs (mark dowel location). Rotate so as to posi- 
tion it properly over discharge reed retainers, Use 
care to avoid damaging teflon gasket surfaces. When 
in proper alignment, seat on compressor front head 
casting with light mallet taps (Fig. 5-33). 


7. If previously removed, place compressor shell 


with J-9396 holding fixture in vise so shell is up. 


NOTE: Examine corners of oil baffle to be sure 
they do not damage ‘‘O’’ rings on reassembly, Tap 
corners at oil baffle down carefully with small ball 
pean hammer. . 
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FRONT HEAD 


FRONT HEAD 
O-RING 


Fig. 5-33 Front Head Casing Installed 


8. Apply an ample amount of clean 525 viscosity 
Frigidaire oil around angle groove at the lower edge 
of casting. Coat large diameter head to shell ‘‘O’’ 
ring and assemble ‘‘O’’ ring on shoulder of shell 
(at front) (Fig. 5-32). 


9, Coat the inside machined surfaces of shell 
with clean 525 viscosity Frigidaire oil. Line up oil 
sump with oil intake tube hole and slide mechanism 
into shell. Maintain this alignment when lowering 
mechanism into place (Fig. 5-34), 


10. Place an ‘‘O’’ ring on the oil pick-up tube, 
apply oil to cavity and ‘‘O’’ ring. Insert tube and 
‘“‘O”’ ring (Fig. 5-35), rotating compressor mecha- 
nism as necessary and align tube with hole in the 
shell baffle. Be sure ‘‘O’’ ring and intake tube are 
properly seated. 


11. Replace split dowel pins (in rear cylinder) if 
previously removed. 


NOTE: A rod drilled 1/4" deep to O.D. of dowel 
pins will aid in installing these pins. 


12, Install service discharge crossover pipe rear 
‘‘O”’ ring and spacer. 


13. Position rear suction reed valve to align with 
dowel pins, reed tips, and ports in head. 


14. Position rear discharge valve assembly to 
align with dowel pins and ports and slide it into 
place over pins. 


15. Position rear head casting to align with dowel 
pins. Rotate mechanism assembly back and forth by 
hand, if necessary, to permit this alignment and as- 
sure proper seating of front head cylinder assembly. 
Remove rear head from this trial assembly. 


COMPRESSOR 
“ SHELL 
OIL 
SUMP 
O-RING: 
OIL INTAKE 
TUBE HOLE ° 
J-9521 


Fig. 5-34 Installing Mechanism Assembly 


Fig. 5-35 Installing Oil Intake (Pick-Up) Tube 


16. Assemble inner oil pump gear over ‘‘D’’ 
shaped flat on shaft, Place outer oil pump gear over 
inner oil pump gear. 


NOTE: Before attempting the final assembly of 
the rear head casting, posilion ouler gear as 
follows: 


a. Observe position of oil sump in shell. 


b. Locate approximate center line of this sump. 
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c, While facing center line of this sump and 
viewing from the back of compressor, move outer 
pump gear to LEFT until it is at approximately 
90° (at 9 o’clock position) from center line of oil 
sump (Fig. 5-36). 


COMPRESSOR REAR HEAD ASSEMBLY 


REPLACE 


1, Generously oil valve plate around outer edge 
where large ‘‘O”’ ring will be placed. Oil valve 
reeds, oil pump gears, and area where teflon gasket 
will contact valve plate. 


2, Coat new head-to-shell ‘‘O’”’ ring with oil and 
place it on valve plate in contact with shell. 


3. Replace suction screen in rear head. 


4. Assemble rear head to compressor shell, using 
care not to damage teflon gasket (Fig. 5-37), 


5. Assemble new nuts to threaded shell studs. 
Tighten 25-28 lb. ft. torque. 


6. Replace pressure relief valve, if removed, 
using new copper washer. 


7. Invert compressor and compressor holding fix- 
ture in vise. Place shaft seal seat ‘‘O’’ ring seal in 
second full groove inside neck of compressor front 
head casting. 


Fig. 5-36 Positioning Oil Pump Outer Gear 


Fig. 5-37 Installing Rear Head 


8. Using J-9392 seal assembly holding tool, install 
shaft seal assembly over the ‘‘D’’ flats on shaft. 
Push seal over flats until seal seats. Turn tool 
counterclockwise to disengage tool from seal and 
remove tool. 


9. Oil interior of shaft seal cavity, shaft and seal, 
using clean Frigidaire 525 viscosity oil. 


10. Grip shaft seal seat with J-9393-1 and 2 shaft 
seal seat assembly tool. Push it into place so as to 
not disturb the ‘‘O’’ ring in the second groove and to 
also affect a seal with this ‘‘O’’ ring. 


11. Replace seal seat retainer (Snap ring) so flat 
surface of ring contacts seal seat, using J-9393-1 to 
snap retainer in place (Fig. 5-38). 


CAUTION: DO NOT apply any more force to 
J-9393-1 than is necessary to seat retainer. Ex- 
cessive force may crack or chip carbon nose of 
shaft seal. 


Fig. 5-38 Seating Seal Seat Retainer 
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12. Install J-9625 on rear end of compressor and 
attach gauge manifold assembly. 


13, Charge with one pound Refrigerant-12 through 
the DISCHARGE side only. 


14, Check for leaks. If pressure is immediately 
noted on the suction gauge, it indicates an internal 
leak (inside the compressor) which could be seal 
leak at front or rear head, at discharge crossover 
pipe, or broken piston ring(s). 


15. Depressurize and correct any leaks as 
necessary. 


16, Replace same amount of clean 525 compressor 
oil as drained from the compressor prior and during 
compressor overhaul. Add oil through oil test screw 
opening, 


17. Remove J-9625. 


18. Install compressor clutch coil and coil housing 
assembly. 


19, Install compressor pulley and_ bearing 
assembly. 


20. Install compressor clutch hub and plate 
assembly. 


21. Evacuate and charge refrigeration system. 


22. Perform operational test. 


LEAKING SEALS, HOSES OR LINES 


REMOVE AND REPLACE 


When refrigeration system components other than 
the compressor are replaced, the compressor must 
also be removed and oil drained from the compres- 
sor if oil was sprayed in copious amounts due to 
severe leaks or broken lines. The amount of oil to 
put back into the compressor is found as follows: 
DO NOT add any more oil than is necessary or max- 
imum cooling will be reduced. See ‘‘Checking Com- 
pressor Oil Level and Adding Oil.”’ 


1. Replace leaking seal, hose, or line. 
2. Replace compressor and system components, 


3. Evacuate, charge and perform operational test. 


CONDENSER ASSEMBLY 


NOTE: When refrigeration system components 
other than the compressor are replaced, compres- 
sor must also be removed and oil drained from 
compressor if oil was sprayed in copious amounts 
“‘Checking Compressor Oil Level and Adding Oil.’’ 


REMOVE AND REPLACE CONDENSER 
1, Depressurize the refrigeration system. 
2. Remove front fender cross brace and fan shield. 


3. Remove compressor discharge hose clamp at 
condenser inlet. 


4, Remove. hose from condenser inlet using J-9508. 
Plug openings. 


5. Disconnect connection at condenser outlet and 
plug openings. 


6. Unbolt condenser from radiator baffles and re- 
move condenser. 


7, Replace condenser by reversing the above pro- 
cedure, using a new rubber ‘‘O”’ ring seal well 
lubricated with clean compressor oil at each 
connection. 


8, Evacuate and charge system. 


9, Peform operational test. 


RECEIVER—DEHYDRATOR ASSEMBLY 


NOTE: When refrigeration system components 
other than compressor are replaced, the compres- 
sor must also be removed and oil drained from 
compressor if oil was sprayed in copious amounts 
due to leaks or collision damage to receiver de- 
hydrator. See ‘‘Checking Compressor Oil Level 
and Adding Oil.’’ 


REMOVE AND REPLACE RECEIVER—DEHYDRATOR 


1, Depressurize the system. 


2. Disconnect inlet and outlet connections of re- 
ceiver at receiver - dehydrator assembly and plug 


openings, 
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3. Loosen receiver - dehydrator assembly clamp 
screw and remove assembly. 


4, Replace the receiver - dehydrator assembly 
by reversing the above procedures, using new rubber 
‘‘O’’ ring seals, well lubricated with clean compres- 
sor oil, at each connection, 


D. Evacuate complete system. 


6, Charge complete system. 


7. Perform operational test. 


EXPANSION VALVE 


NOTE: When refrigeration system components 
other than the compressor are replaced, the com- 
pressor must also be removed and oil drained 
from the compressor if oil was sprayed in copious 
amounts due to leaks or collision damage to valve. 
See ‘‘Checking Compressor Oil Level and Adding 
Oil.’? 


REMOVE AND REPLACE VALVE 
1. Depressurize the system. 


2. Remove right front fender and inner skirt. 


3. Disconnect expansion valve capillary tube bulb 
at evaporator outlet pipe (Fig. 5-39), 


4, Disconnect expansion valve equalizer line at 
suction throttling valve. 


2. Disconnect thermostatic expansion valve inlet 
connection carefully, as some pressure may still 
exist, and plug openings. 


6, Remove expansion valve, noting amount of oil 
that drains from evaporator, and plug openings. 


7. Replace by reversing the above procedure, 
using new rubber ‘‘O”’ ring seals, well lubricated 
with clean compressor oil, at each fitting connection, 


8. Evacuate and charge system. 


9, Perform operational test. 


EVAPORATOR CORE AND CASE 


NOTE: When refrigeration system components 
_ other than the compressor are replaced, the com- 
pressor must also be removed and oil drained 


CLAMPS 


EXPANSION | 
VALVE BULB 


EVAPORATOR 
OUTLET PIPE 


INSULATION 


Fig. 5-39 Expansion Valve Bulb at Evaporator Outlet Pipe 


from the compressor if oil was sprayed in copious 
amounts due to leaks or collision damage to valve. 
See ‘‘Checking Compressor Oil Level and Adding 
Oil.’ 


REMOVE AND REPLACE EVAPORATOR CORE 


1. Depressurize the system. 
2, Remove right front fender and inner skirt. 


3, Disconnect connection at expansion valve inlet 
and plug openings. 


4, Disconnect expansion valve equalizer line at 
suction throttling valve plug openings, 


0. Disconnect evaporator liquid line connection at 
suction throttling valve, Plug openings, 


6. Remove screw on clamp from suction throttling 
valve to air inlet duct assembly and disconnect valve 


from clamp. 


7. Disconnect suction throttling valve from evapo- 
rator, Plug openings. 


8. Remove adapter connecting blower and air duct 
assembly to evaporator assembly, 


9, Remove evaporator. 


10. Disconnect expansion valve capillary bulb at 
evaporator outlet. 
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11, Remove expansion valve, noting amount of oil 
that drains from evaporator, and plug all openings. 


12, Remove evaporator core housings only if core 
alone is to be replaced. 

13, Replace evaporator by reversing the above 
procedure, making sure new rubber ‘‘O’’ ring seals, 
well lubricate with clean compressor oil, are at each 
fitting connection, 


a. Make sure that blower to evaporator adapter 
is properly sealed, 


b. Make sure the suction throttling valve is 
properly positioned and aligned. 


14, Evacuate and charge system. 


15, Perform operational test. 


SUCTION THROTTLING VALVE 


NOTE: When refrigeration system components 
other than the compressor are replaced, the com- 
pressor must also be removed and oil drained 
from the compressor if oil was sprayed in copious 
amounts due to leaks or collision damage to core. 
See ‘‘Checking Compressor Oil Level and Adding 
Oil.’’ 


REMOVE AND REPLACE VALVE 


1. Depressurize the refrigeration system. 


VALVE BODY 


PISTON DIAPHRAGM 
=, AND SCREEN ASSEMBLY 


DIAPHRAGM COVER 


LIQUID BLEED LINE 
FITTING AND VALVE 


“eye? SPRING SEAT (CUP 


2. Disconnect expansion valve equalizer line at the 
suction throttling valve (Fig. 5-40). Plug openings. 


3. Disconnect evaporator liquid line connection at 
the suction throttling valve, Plug openings, 


4. Disconnect vacuum hose from suction throttling 


valve, 


5. Remove screw on clamp from suction throttling 
valve to air inlet duct assembly and disconnect valve 
from clamp. 


6. Disconnect suction throttling valve from evap- 
orator outlet and remove valve. 


7, Replace the suction throttling valve by revers- 
ing the above procedures, using new rubber ‘‘O”’ ring 
seals, well lubricated with compressor oil, at each 
connection, 

8, Evacuate complete system. 


9, Charge complete system. 


10, Perform operational test. 


SUCTION THROTTLING VALVE—OVERHAUL 
(See Fig. 5-40) 


DISASSEMBLE 


1, Remove suction throttling valve assembly as 
previously described. 


MAIN SPRING 


JAM NUT 


VACUUM DIAPHRAGM ASSEMBLY 


Fig. 5-40 Suction Throttling Valve 
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2, With a daub of paint, mark relative position of 
diaphragm cover, jam nut and vacuum diaphragm 
element (Fig. 5-42). 


3. Back off jam nut one full turn and unscrew vac- 
uum diaphragm assembly from diaphragm cover, 


CAUTION: Vacuum diaphragm assembly is under 
spring tension, 


4, Remove main spring. 


o. Remove diaphragm cover from valve body by 
removing five attaching screws. 


6. Remove main spring seat (cup). 


7, Remove piston, diaphragm and screenassembly. 


NOTE: Do not separate these parts. They are 
serviced as an assembly. 


a. Examine piston for burrs or scoring, 


b. Examine diaphragm for cuts, tears, etc. 


c. Examine screen for any foreign material and 
clean with tri-chlorethylene. 


8. Remove liquid bleed line Schrader core and 
examine for damage, 


CLEANING AND INSPECTION 


NOTE: After cleaning and inspection, lay all 
parts on a clean dry surface. Use lint-free towels 
during this procedure. 


MARK HERE AND BACK 


VALVE BODY JAM NUT OFF ONE TURN 


DIAPHRAGM 
COVER 


VACUUM DIAPHRAGM ASSEMBLY 


Fig. 5-41 Suction Throttling Valve Marked for Disassembly 


1. Thoroughly clean valve body with tri-chlor- 
ethylene, Be sure all metal chips are removed from 
tapped holes (for diaphragm cover), 


2. Blow all passages in valve body dry with 
refrigerant, 


3, Clean all internal parts with tri-chlorethylene 
and blow dry with refrigerant, 


4, Examine all parts for scratching or scoring and 
replace parts as necessary. 


). Examine valve body bore and piston surfaces 
for any imperfections, foreign material, or obvious 
damage that would cause the piston to hang up or 
prevent free operation of the piston. Replace valve 
body if bores are damaged or connection ports have 
been cross threaded, 


NOTE: DO NOT attempt to scrape, stone, or 
dress any deep scratches, as this may result in 
improper valve performance. 


ASSEMBLE 


1. Install liquid bleed line Schrader valve core. 
This is a special valve core, so do not try to replace 
with a tire valve core. 


2. Apply a light coat of clean compressor oil on 
piston and also in valve body bore and install piston 
diaphragm and screen assembly. 


3. Install main spring seat (cup) in diaphragm. 


4, Carefully align and install diaphragm cover on 
valve body. 


5. Place main spring in position. 


6. Screw vacuum diaphragm assembly into dia- 
phragm cover. Do not strip threads. Tighten jam 
nut one full turn to mark on vacuum diaphragm as- 
sembly and tighten vacuum diaphragm assembly to 
diaphragm cover so that all reference marks align, 


7. Install suction throttling valve on evaporator 
outlet pipe and hook up all connections, 


8, Evacuate and charge system. 


9. Perform operational test and make _ suction 
throttling valve cold setting adjustment, 


PONTIAC TRI-COMFORT CIRC-L-AIRE CONDITIONER 0-31 


COLLISION SERVICE 


The severity and circumstances of the collision 
will determine the extent of repair required. Good 
judgment must be used in deciding what steps are 
necessary to put the system back into operation, 


Each part of the system must be carefully in- 
spected. No attempt should be made to straighten 
kinked tubes or repair any bent or broken units, 
Check especially for cracks at soldered connections, 


REFRIGERATION SYSTEM OPEN TO 
ATMOSPHERE 


Broken tubes or units will allow air, moisture and 
dirt to enter. These parts should be sealed as soon 
as possible until such time as they are replaced. 


If the system is open for more than 15 or 20 min- 
utes (depending on humidity), the reciever - dehydra- 
tor assembly will absorb an excessive amount of 
moisture and should be replaced, and each com- 
ponent of the system should be cleaned with dry 
nitrogen and flushed with liquid refrigerent to re- 
move dirt and moisture. 


FLUSHING SYSTEM 


Flushing can be accomplished by connecting a re- 
frigerant drum to the unit to be flushed and then 
turning the drum upside down and opening the drum 


shut-off valve to pour refrigerant through the unit. 
The unit should be supported so that the refrigerant 
passing through it will be directed into an area 
where - 21.7°F. will do no damage. 


CAUTION: Remember that when liquid refrig- 
evant is poured from the drum into an area where 
atmospheric pressure exists, its temperature will 
immediately drop to - 21.7F¥. 


In order to keep the expansion valve open when 
flushing the evaporator, the expansion valve bulb 
must be detached from the evaporator outlet tube. 


INSPECTING COMPRESSOR 


If there is no visible evidence of damage, rotate 
compressor shaft to test for normal reaction, A 
quick check for broken reed valves is to turn com- 
pressor shaft (using box end wrench on compressor 
shaft nut) and check for resistance when turning the 
shaft. An irregular resistance force will be felt as 
each of the pistons goes over top center for each 
revolution of the crankshaft. If this pattern is not 
felt, it indicates one or more broken compressor 
reed valves and the compressor must be repaired. 


Inspect oil for foreign material which would indi- 
cate internal damage to the compressor. If no foreign 
matter is found in oil, compressor can be used, 
Flush entire refrigeration system with refrigerant, 
drain oil from compressor and pour in 11 oz, 
avoirdupois of new Frigidaire 525 viscosity oil. 


DUCT ASS’Y. 


RETAINER 


ADAPTER 
RETAINER 


DUCT & OUTLET 
ASS’Y. (REF.) 


PLATE ASS’Y. 


TRIM PLATE (REF.) CORE & CASE ASS’Y. 


COVER (23 SERIES EXCEPT CLOCK) 


VIEW OF CENTER OUTLET INSTALLATION 
DUCT & OUTLET 


'Y. (REF. CEMENT TO ADAPTER 
Ane ARSE) PER SPEC. E.S.-10 


VIEW IN DIRECTION 
OF ARROW AB 


y 
SECTION AE-AE 


RETAINER & SEAL 
ASS’Y. - FRONT 


PANEL ASS’Y. (REF.) 


VIEW IN DIRECTION 
OF ARROW AF 


APPLY ES-72 SEALER 
BETWEEN SEAL & 

EVAPORATOR ALL 
AROUND OPENING 


DUCT ae 
Il; 


Betas 


BEZEL ASS’Y. - L.H. 


| CORE & CASE 
RETAINER & EVAPORATOR (REF.) ASS’Y. (REF.) 


SEAL ASS’Y (REF.) 
SECTION AC-AC 


RETAINER & SEAL 
ASS’Y. - REAR 


VIEW OF CORE & CASE ASS’Y. 
ATTACHMENT TO SIDE PANEL 


Fig. 5-42 Air System - Body Interior | 
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PONTIAC TRI-COMFORT CIRC-L-AIRE CONDITIONER | o-33 


es MAT (REF.) 


| | DASH (REF.) 
EE\ = 
< ‘ eee 
SECTION BC-BC eas ee \ 
CORE & CASE ASS’Y (REF.) HEATER CORE TUBES SEAL eee a 
ae PUSH ee AGAINST MAT _ ‘ 0 


STRAP ASS’Y 


GROMMET 


Nala — 620 LONG) 


se 25-40 LB. IN. 


= BLOWER ASS’Y. 
ADAPTER - FRONT 


TUBE - INSTALL IN HOLES 
IN DUCT & MOTOR 


EVAPORATOR. ASS’Y. (REF.) 


Fig. 5-43 Air System - Engine Compartment 


COMPRESSOR 
ASS’Y. 


FITTING 
ASS’Y. 


CAP (PART OF FITTING ASS’Y.) 
REINSTALL AFTER CHARGING 
& TESTING 5-7 LB.-FT. 


ee 6 ; HOSE REAR 
YQ = a BES eae es VIEW IN DIRECTION OF ARROW CE 
ee ee <A CAP PART OF TUBE ASS. a | 
Sy ee REINSTALL WITH 5-7 LB.-FT. + : 
ae eae AFTER CHARGING & TESTING (_) @ | 


BUMPER CEMENT TO MUFFLER gas 
GASKET WITH E.S. 10 WITH OPEN END he \ 
OF BUMPER AT FRONT OF MUFFLER } : 


re 
ie AE * CASKET 


VB. SPACER ee Me 
- Hea i. \4 TR alt - ; ae. FRONT se as a | 
i [4 -28 ‘LB.-FT. ( Dr y) VE7 ee —y) ae _CONDENSER | 
| | | TUBE ASS'Y.- — = ((C | Wi Mie | 
Vt / ip a fi) —o SS | atl s 


< GASKET 11-13 LB.-FT. | MUFFLER ASS’Y. i 
NOTE: are 
THIS TUBE MUST , , 
BE POSITIONED ‘wee 
AT THE LOW 

POINT OF THE 
MUFFLER WITHIN 

\ 5° TO PREVENT { 
\ TRAPPING OF : 
\ REFRIGERANT OIL | 


\ 
\ <>” CLAMP ASS’Y. 
: a ALIGN CLAMP TAB 
Nee 7“ WITH END OF HOSE 
eo 30-40 LB.-IN. 
NOTE: FREON HOSES ARE TO 


BE INSTALLED WITH NO TWIST 
ASSEMBLED INTO THEM 


FITTING ASS’Y. 


A | 
: TUBE ASS’Y. | | 


GASKET . 5 SCREW & WASHER 
N-13' LB-FT. —.__/ ASS’Y. 55-65 LB.-FT. 


RECEIVER & LIQUID 
INDICATOR ASS’Y. 


RADIATOR BAFFLE (REF.) 


"O” RING GASKET 


plese 


TYPICAL GASKET INSTALLATION 


ALIGN END OF HOSE 
WITH BEAD ON PIPE 


VIEW IN DIRECTION OF ARROW CD 


Fig. 5-44 Refrigeration System Components 
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ow Pon 


. REMOVE GUAGE PIN. 
. ROTATE TEMPERATURE KNOB TO FULL HEAT, . 


. AFTER STEP 8, ABOVE GUAGE PIN MUST CABLE ASS'Y.)~ 


TEMPERATURE CABLE ADJUSTING PROCEDURE : 
ATTACH CABLE TO CONTROL ASS’Y. (SEE VIEW “EF”) 


. INSTALL LOOPED END OF CABLE ON CAM PIN. BLUE DAUB - CONNECT TO 

. START CABLE ATTACHING SCREW TO CABLE SUPPORT. ENGINE VACUUM SOURCE 

. INSERT .187 DIA. GUAGE PIN THRU HEATER CAM & GUAGE PIN YELLOW DAUB Cee 
CAM BRACKET INDEX HOLES. CABLE SUPPORT eet, = 


HOLD TEMPERATURE KNOB IN FULL COLD POSITION 
(COUNTER CLOCKWISE) & SLIDE CABLE SHEATH 
AWAY FROM HEATER CAM TO REMOVE 
CABLE SLACK. 

TIGHTEN CABLE ATTACHING SCREW TO 

CABLE SUPPORT. 


CAM BRACKET 


FIT FREELY THRU INDEX HOLES. 


GREEN — 


PURPLE DAUB 
WHITE DAUB 


—F EH VALVE ASS’Y. WATER VALVE ASS’Y. (REF.) 


| a / SCREW 50-60 LB.-IN. ROUTE HOSE ALONG VALVE 
ae 
R 


COVER FLANGE & THRU COVER 
ED DAUB 
s ea 


VIEW IN DIRECTION OF ARROW “EH” 


RETAINER FOR ENTIRE LENGTH 
OF COVER 


a CLOSE CLIP AS SHOWN 
1\ OPEN POSITION | 
‘. 


CORE & CASE ASS’Y. (REF.) 


| 
—_—— CABLE ASS’Y. SECTION EG-EG 


QIS=NOTE: CONNECTORS MUST ~~ Note: IT IS IMPERATIVE THAT CABLE 
SON VACUUM aieg RGHTLY Assy. BE INSTALLED FREE OF KINKS 
5. ON VACUUM SWITCH PORTS g TWIST IN ORDER THAT NO UNDUE — CONTROL ASS'Y. (REF.) 


wees OPERATING EFFORT BE BUILT IN 
ee ee 


ae = 

ENG a 

SZ <-@, ee KNOB ASS’Y. (REF.) 
= ee 


HARNESS ASS’Y 


CONTROL ASS'Y 


. 2-4 


Te 
eae, NOTE: PUSH BUTTONS MUST BE ; 
sa FREE OF BIND WITH INSTR. PANEL CABLE ASS’Y. (REF.) 
BEZEL (REF.) N TRIM PLATE AFTER INSTALLATION VIEW IN DIRECTION OF ARROW “EF” 


NUT (REF.) 
TO ENGINE 
BLOWER KNOB ASS’Y. (REF.) VACUUM 


NOTE: INSTALL CHECK VALVE 
WITH "V” GROOVE HEX. END 
IN POSITION SHOWN 


VALVE ASS’Y. REF. 


TO AIR COND. CONTROL 


VIEW IN CIRCLE "EJ” 


Fig. 5-45 Vacuum Lines and Control Cable 
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GE~S 


CONTROL LAMP (REF.) 


Sy 


vie 
is 


INSERT THIS LEAD INTO 
GRD. #1 POSITION ON IGN 


INSTALL BROWN LEAD TO 
HEATER TERMINAL AS SHOWN 


FIELD ONLY 


FIELD CONN. DK. BLUE WIRE 


STATOR LEADS =e 
VA es 


2 BROWN WIRES (7% af. 
"he A ery, CQ == 

\ f Vee Bi) a 
30 AMP. FUSE Ni G P85 if 
PART OF WIRE ASS'Y.\\ PSL (O47 Sy 


} SS a 7 
( IEW IN DIRECTION OF ARROW DE 
Hi BLOWER RELAY ASS’Y. FACTORY ONLY 
(YELLOW DIPPED 
FOR COLOR IDENT.) 


RED WIRE WIRE HARNESS = 
BROWN WIRE- ~~ _ ——— > 


(| 
en mn be 


BLACK WIRE-~ = 


RESISTOR ASS’Y 


LT. BLUE WIRE 
GRAY WIRE 
RED WIRE 


os 
— = COLOR_IDENTIFICATION) 


WIRE HARNESS (REF.) = 


GROUND STRAP (REF.) 


A ooh DY ~s ; 


<A ch <= 
e 3 ae 
Vy os KS) 
7 <M N CASS 30 AMP. FUSE 
FIELD CONN. DK. BLUE WIRE [Y /) © a In\ | isn PART OF WIRE ASS'Y. 
tH /y yi a] IW i] 
: , Z 
— | ad pe gk kl 
~~ LE : oe Sq 


4 4B ™ . 
=< STATOR LEADS - 2 BROWN WIRES 
| EN 


\ VIEW IN DIRECTION OF ARROW DG 
FIELD ONLY 


MASTER SWITCH 


| 
TO WIPER MOTOR — |NSTRUMENT PANEL WIRE HARNESS i ak 
& TO VOLT. REG. SEE PARTS LIST FOR PART NO. & USAGE \ GRAY_WIRE 


MASTER RELAY ASS’Y. 
(ZINC PLATED FOR 


—/ fer | BULB ¢ : 
ENGINE WIRE HARNESS “7/7 BROWN WIRE 
: : DK. BLUE =o = | 
4 WHITE STRIPE WIRE x LT. BLUE WIRE 
Fs ~~ a Popes . 
Y~ © gE OIL PRESSURE GUAGE og ee Y 
2 RY 32 u “4 —* ( 
BROWN - DBL. ; P J) — oe =" BLACK WIRE 
WHT. STR. WIRE eS” BLACK WIRE™ CLUTCH SWITCH 
‘BROWN WIRE ew gg il ce 
YELLOW WIRE \ are - ao pel a 
RED - DBL. NYA BLACK - 2 WIRE 
WHT. STR. WIRE PO SHERMOGRUGE Seeratincet a 8) BS: YELLOW WIRE POLARIZING TAB 
fas BROWN WIRE 


MOTOR CONNECTOR 


MOTOR LEAD 
(INSTALL ON MOTOR 
CONNECTOR 


FACTORY ONLY 


RED - WHITE STRIPE WIRE 


LEAD FROM ENGINE WIRE 
HARNESS ROUTE IN THRU BROWN - WHITE STRIPE WIRE 


ACC. GROMMET AND 
CONNECT TO_INSTRUMENT 
PANEL HARNESS AS SHOWN 


IN POSITION SHOWN 
NATURAL WHITE WIRE 


FACTORY ONLY 


Fig. 5-46 Electrical Parts 
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BOLT 10-25 LB.-FT. 


a 
Sees os > STRAP 


B 
aN NUT 20-35 LB.-FT. 


STRAP 


PULLY WITH P/S 


et ; oY " 
NUT 50-60 LB.-FT. BS 
. BOLT 20-35 LB.-FT. 
~ BOLT 10-25 LB.-FT. | 


% 
if ¥ 


BOLT 20-35 LB.-FT. 
VIEW IN DIRECTION OF ARROW “A” 


BELT WITH P/S 
A 110-115 COMPRESSOR & gout 10-25 LB.-FT. 
B 70-75 CLUTCH ASS’Y. 


BOLT 20-35 LB.-FT. / Va : 
SUPPORT 


BOLT 20-35 LB.-FT. 


PULLY BOLT & L. WASHER 
BELT EXC. P/S Brace '0-15 LB.-FT. 
A 110-115 BOLT 20-35 LB.-FT. 
B 70-75 / IN 
BELT A 140-145 


B 100-105 
. BALANCER ASS’Y. 
TIGHTEN BELT TO “A” LBS. 
TENSION ON BURROUGHS GUAGE 
FOR INITIAL ADJUSTMENT FOR NEW 


TENSION FOR ANY ADJUSTMENT wy AB LO Wg 

REQUIRED THEREAFTER, EXCEPT TUBE ASS’Y 4 CB: BRACKET 
ae NGTED. FITTINGS ASS'Y. (JARRE \ PLATE 

TO PREVENT DAMAGE, BELT | g BOLT 20-35 LB.-FT. 
MUST BE INSTALLED IN WATER BOLT 85-100 LB.-FT. 

PUMP PULLY GROOVE LAST NUT 20-35 LB.-FT. 


VIEW IN DIRECTION OF ARROW “B” 


Fig. 5-47 Engine Parts 
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v 
MM 


YWANOLLIGNOO AUIW TOD LYOANO 


LE-G 


8E-G 


FRONT OF ENGINE 
FRONT OF ENGINE 
| Pe ¢ 
PARALLEL — 65° + 3° | OF CAR 
ELBOW | 


|e PARALLEL 


MN 


VALVE ASS'Y. 
POSITION AS SHOWN 


VIEW IN DIRECTION OF ARROW MN 
(WITH TRI - CARBS) CLIP. 


VALVE ASS’Y. 
POSITION AS SHOWN 


(> VIEW IN DIRECTION OF ARROW MN 
| (EXCEPT TRI - CARBS) 


: t 3 FITTING - PART OF TIMING 
LOWER HEATER CORE TUBE MP CHAIN COVER (REF) 


HOSE (WITH AUTO. TRANS.) 
INSTALL WITH FORMED END AT : 
CORE TUBE AND AIMED DOWNWARD. 
ROUTE BETWEEN TRANSMISSION DIP 
STICK TUBE & BLOWER MOTOR 

IN ORDER TO KEEP HOSE AWAY 
FROM EXHAUST MANIFOLD 


|; POSITION SPACER ADJACENT 
-/TO BLOWER MOUNTING STUD 


zy ROUTE HOSE OVER VALVE COVER, 
UNDER COMPRESSOR BRACE, THEN 
BETWEEN COMPRESSOR & ENGINE 
OIL DIP STICK TUBE 


COMPRESSOR BRACE (REF.) 
EXISTING HEATER ~. Care 
HOSE CLAMPS YN 


ENGINE OIL DIP 


STICK TUBE (REF.) HOSE (REF.) 


SPACER 


VIEW IN DIRECTION OF ARROW MR VIEW IN DIRECTION OF ARROW MP 


Fig. 5-48 Heater Hose Routing 
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TESTING AND DIAGNOSIS 


CONTENTS OF THIS SECTION 


SUBJECT PAGE 

MOSES 235. bole 1 Gps. aa ioe ee be A Bs 6-1 

Preliminary Checks ............ 6-1 

Functional Test .........2e-cc008- 6-2 
TESTING | 


The suction throttling valve is pre-set at the 
factory to maintain correct evaporator core pressure 
and should never require resetting. If a malfunction 
in the refrigerant system due to above or below 
normal evaporator core pressures is suspected 
check the following: 


1. Restrictions in evaporator core, hoses, tubes, 
etc. | 


2. Refrigerant leaks. 
3. Compressor clutch slippage. 
4. Improper drive belt tension. 


9. Capillary tube broken or not tight to evaporator 
tube. 


6. Expansion valve inoperative. 


7. Suction throttling valve bleed line, Schrader 
valve stuck open. 


8. Suction throttling valve stuck. 


If after the above checks have been made, the suc- 
tion throttling valve is found to be incorrectly set, 
see ‘‘Suction Throttling Valve Cold Setting Adjust- 
ment’’ page 6-2. 


The purpose of performing an operational test is 
to prove that the air conditioning electrical system, 
air system, vacuum system and refrigeration system 
are operating properly and efficiently. Results of the 
test are as follows: 


1, Operation of the air conditioner blower at all 
four speeds and engagement of the compressor 
clutch would indicate that the electrical circuits are 
functioning properly. 


2. A clear sight glass would indicate a properly 
charged refrigeration system. 


3. Proper evaporator pressure, as controlled by 
the Suction Throttling Valve would provide proper 
freeze protection for the evaporator. 


4. Proper nozzle temperatures would indicate a 
system free from warm air leaks. 


SUBJECT PAGE 
Suction Throttling Valve Cold Setting 

ACJUSEMONE 65 ik es See ee ea eS 6-2 

Trouble Diagnosis ..........e-eee-8 6-4 


Check and correct all air and refrigerant leaks in 
the air conditioning system as well as operation of 
vacuum operated air doors. 


Check for proper compressor oil level during the 
repair of refrigerant leaks, before conducting an 
operational test. 


PRELIMINARY CHECKS 


1, Check compressor belt for proper tension; if 
below 100 lbs. adjust to 100-105 lbs. on Borroughs 
Belt Tension Gauge. 


2, Check all refrigeration lines for leaks, kinks, 
or other restrictions. 


3. Check all air hoses for leaks or restrictions. 
Air restriction may indicate a plugged (or partially 
so) evaporator core, 


4. Check outer surfaces of radiator and condenser 
cores to be sure they are not plugged with dirt, 
leaves or other foreign material. Be sure to check 
between the condenser and radiator as well as the 
outer surfaces. 


5, Connect engine tachometer. 


6. Start engine and operate at 2000 rpm with 
‘““OUTSIDE’’ button depressed, temperature control 
knob set for maximum cooling and blower. speed on 
‘‘HI’’, After at least five minutes of engine opera- 
tion, observe for bubbling at the sight glass (above 
70°F, ambient). If the system is low on refrigerant, 
add Freon until receiver-dehydrator just shows clear 
and add an additional one (1) pound of Freon. 


7. Under the same conditions as in step 6 above, 
depress the ‘“‘HEATER’’ button. This should disen- 
gage the compressor clutch. If clutch does not 
disengage, check the clutch control switch for 
misadjustment. 


8. Depress ‘‘OUTSIDE’’ button again and observe 
clutch engagement action which should be without 
slip. If clutch slips, check clutch for proper adjust- | 
ment, short in clutch coil, or leaking compressor 
shaft seal. 
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9. Change blower speed to ‘‘3’’, 6999 and the 
‘**LQ’’, and observe for decreases in air flow. 


10. With blower on ‘‘HI’’, check for air leakage at 
defroster nozzles and heater outlet. Depress ‘‘IN- 
_ SIDE’’ button and repeat. Leakage at these points, 
either with the ‘‘OUTSIDE’’ or ‘‘INSIDE’’ button 
depressed, indicates improper vacuum hose harness 
hook-up. 


FUNCTIONAL TEST 


(This test should not be performed in direct rays of 
sun) 


1. Charging manifold gauge set connected to gauge 
fitting at rear of compressor and a 30" vacuum—60 
psi compound test gauge connected to Freon test 
fitting on suction throttling valve. 


2. Locate auxiliary fan (at least 20" in diameter) 
in front of condenser. Leave hood open. 


3, Open both front doors. 


4. Place a calibrated thermometer in front of con- 
denser (preferably in the vicinity of the hood latch 
pilot) in auxiliary fan air stream. 


d, Place a second calibrated thermometer in aux- 
iliary fan air stream to measure wet bulb 
temperature, | 


6. Connect engine tachometer. 


7, Adjust two main ball nozzles concentric with 
face of bezel and open three center outlets fully. 


8, Locate a calibrated thermometer in right noz- 
zle, (Use caution that sensing bulb does not touch 
metal). 


9. Place automatic transmission lever in ‘‘Park’’ 
position or synchromesh transmission in ‘‘Neutral’’ 
with Parking Brake On. 


10, Start engine and depress ‘‘Outside air button, 
rotate temperature knob full counterclockwise for 
maximum cooling and blower switch for ‘‘HI’”’ blower 
speed. _ — | : | 


_ 11. Set engine speed at 2000 rpm. | 


12. Allow engine to run for 10 minutes, or until 
_ stabilized. 


NOTE: If at any time during test compressor head 
_ pressure exceeds 375 pst, discontinue test and 
check the following: © | 


a, Engine cooling system. 
_ b. Restricted receiver-dehydrator assembly. 
c. Air in refrigeration system or overcharge of 
Freon. 


d. Insufficient auxiliary fan air on radiator and 
condenser, 


13, At the end of this time record the following: 
a. Ambient air at condenser, 
b. Wet bulb temperature in auxiliary fan air 
stream. 
c. Compressor head pressure. 
d. Freon test fitting gauge pressure. 
e. R.H. Nozzle temperature. 


Compare above with system pressures and tem- 
perature shown on Chart I. If not within the limits 
shown, refer to the Diagnosis of Functional Test 
Results below for possible cause of substandard 
performance. Reference should be made in the order 
listed with head pressure first, if not within func- 
tional test chart limits, then suction throttling valve 
inlet pressure and finally RH nozzle temperature, 


14. Remove charging manifold gauge set, test 
fitting gauge, and install the fittings caps. Torque to 
not exceed 15 lb. ft. 


SUCTION THROTTLING VALVE 
COLD SETTING ADJUSTMENT 


(Perform this test only if Functional Test above 
deems it necessary) 


1, Charging manifold gauge set connected to gauge 
fitting at rear of compressor and a 30" vacuum 
60 psi compound test gauge connected to Freon test 
fitting on suction throttling valve. 


2. Locate auxiliary fan (at least 20" in diameter) 
in front of condenser, Leave hood open. 


3. Open both front doors. 


4. Place a calibrated thermometer in front of con- 
denser (preferably in the vicinity of the hood latch 
pilot) in auxiliary fan air stream. | 


5. Place a second calibrated thermometer in aux- 
iliary fan air stream to measure wet bulb 
temperature. 


6. Connect engine tachometer. 


7. Adjust main nozzles concentric with face of 
bezel and open three center outlets fully. 


8. Locate a calibrated thermometer in center out- 
let. (Use caution that sensing bulb does not touch 


| metal). 


9, Place automatic transmission lever in ‘‘Park’’ 
position or synchromesh transmission in ‘‘Neutral’’ 
with Parking Brake On. 


10. Start engine and depress “OUTSIDE” air 
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button, set temperature control for maximum cooling 13. Read both wet and dry bulb temperatures in 
and blower switch for ‘‘HI’’ blower speed. auxiliary fan air stream and from Fig. 6-1 deter- 
mine what the suction throttling valve inlet pressure 


11. Set engine speed at 2000 rpm. should be. 


12, All ine t for 10 mi | 7 , 
ow /CRe oko sean fOr LON mates OF unkt 14, Before adjusting suction throttling valve, be 


erence sure 4-1/2 inches or more vacuum is being supplied 
NOTE: If at any time during test compressor head to the diaphragm. Loosen lock nut on diaphragm 
pressure exceeds 375 psi, discontinue test and extension and turn diaphragm extension clockwise 
check the following: for increased pressure and counterclockwise for 


reduced pressure to obtain pressure shown in Fig. 
6-1. Changes should be made in small increments 
and time allowed for the pressure to stabilize. 
Tighten lock nut when pressure is correct. 


a. Engine cooling system. 
b. Restricted receiver-dehydrator assembly. 
c. Air in refrigeration system or overcharge 


of Freon. 
d. Insufficient auxiliary fan air on radiator and NOTE: Approximately three turns of the vacuum 
condenser, | : head will result in one (1) p.s.i.g. pressure change. 
CHART I—FUNCTIONAL TEST 
TEST CONDITIONS 
Hood | ‘*“Raised’’ 
Front Doors Open 
A/C Control Push Button On “‘OUTSIDE’”’ 
A/C Fan Switch 7 On ‘‘HI’”? 
A/C Temperature Knob | Full left for Maximum Cooling 
Engine Speed | 2000 rpm 
Ball Nozzles and Air Outlets — Open 


Test where sun load is not a factor; also an auxiliary fan must be placed in front of condenser. 


CAUTION: Sensing element must not contact nozzle, plastic elbow, or metal parts. 


TEST READINGS 
Ambient Air in Degrees F. 
(In Aux. Fan Air Blast 2" 


ahead of poileceanal 70 je | ow | mw | 


*Avg. Compressor 
Head Pressure—psi 138/ 162 168/192 | 168/192 | 198/222| 198/222 | 238/262 | 233/257| 288/312| 273/297 | 348/372 
Avg. Suction Throttling 27 1/2/|28 1/2/ 28 1/2/|37 1/2/ 
Valve Pressure—psi 29 th 30 1/2 | 28/30 | 29/31 | 28/30 | 30/32 | 28/30 | 33/35 |30 1/2 | 39 1/2 
R.H. Nozzle Temperature— | 

. Degrees F. 38/42 41/45 | 39/43 43/47 40/44 | 47/51 41/45 52/56 43/47 59/63 


Wet Bulb Temperature— 
72 76 


Degrees F. (in auxiliary 

fan air blast) 
Shown in the above table are the average readings expected in arid or dry air, and in humid or moist air with maximum 
allowable deviation shown. Representative wet bulb temperatures for these conditions are also shown. Direct interpolation 
of wet bulb temperature can be used with reasonable accuracy to determine correct head pressure, suction throttling valve 
pressure and R.H. nozzle temperature. 


*Note: The pressures are with engine fan clutch engaged. With fan clutch disengaged, pressures generally are 25-35 
psi higher. 


Fig. 6-1 Operational Test Data 
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TROUBLE DIAGNOSIS 


CONDITION AND CAUSE 


INSUFFICIENT HEATING 
Heater Outlet Temperature Tool Low 


INSUFFICIENT COOLING 


Nozzle temperature too high. 


Insufficient air flow. 


Temperature door not off in the ‘‘OFF’’ position. 
Ventilator and/or temperature door or controls not 
in the “‘OFF’”’ position. 


Nozzle temperature varies too much. 


Erratic cooling. 


CORRECTION 


Check for proper engine thermostat 
Check blower operation 


Inspect temperature control knob and cable for 
proper operation 


Check operation of water control valve on intake 
manifold as follows: 

1, Start engine and allow to warm up. 

2. Set temperature control knob off full cold. 


3. Feel hose from water valve to determine if 
water is flowing to heater core. If water is not 
flowing, inspect vacuum switch at control panel and 
vacuum line to valve for leaks. | 


If vacuum is sufficient, water control valve is 
defective and should be replaced. 


See NOZZLE TEMPERATURE TOO HIGH and also 
SUCTION PRESSURE TOO HIGH. 


Check blower operation. 


Check for obstructions, proper routing and proper 
connection of the air distribution hoses. 


Flush evaporator core.. If evaporator is iced, de-ice 
and check adjustment of suction throttling valve. 


Air leaks in air system. 


Adjust heater temperature control cable and/or tem- 
perature door. 


Advise owner on proper operation of air conditioning 
system. 


A 7°F, frequent variation at nozzle during operational 
check indicates suction throttling valve is ‘‘hunting’’ 


excessively and the valve should be overhauled. 


Suction throttling valve piston sticking; if stuck 
closed, no cooling due to lack of flow of refrigerant 
through the evaporator core; if stuck open no con- 
trolled cooling and car may get too cold—evaporator 
may freeze. Replace valve. 


PONTIAC TRI-COMFORT CIRC-L-AIRE CONDITIONER 6-5 


CONDITION AND CAUSE 


COMPRESSOR DISCHARGE PRESSURE TOO HIGH 
Engine overheated. 


Overcharge of refrigerant or air in system. 


Overcharge of Freon or Air in System. 


Restriction in condenser, receiver-dehydrator or any 
high pressure line, 


Condenser air flow blocked. 


Suction Throttling Valve Inlet Pressure too High. 


CORRECTION 


See Shop Manual. 


Systems with excess discharge pressures should be 
Slowly depressurized at the receiver-dehydrator in- 
let connection, observing the behavior of the high 
pressure gauge indicator. 


1, If discharge pressure drops rapidly, it indicates 
air (with the possibility of moisture) in the system. 
When pressure drop levels but still indicates in ex- 
cess of specifications shown in the OPERATIONAL 
TEST CHART, slowly bleed system until bubbles ap- 
pear in the sight glass and stop. Add refrigerant until 
bubbles clear, then add one (1) pound of refrigerant. 
Recheck operational pressures. If discharge pressure 
still remains above specifications and the suction 
pressure is slightly above normal, then a restriction 
exists in the high pressure side of the system. 


2. If discharge pressure drops slowly, it indicates | 
excessive refrigerant. If pressures drop to specifi- 
cations and sight glass remains clear, stop depres- 
Surizing and recheck operational pressures. If 
pressures are satisfactory, depressurize until bub- 
bles appear in the sight glass, stop depressurizing, 
then add one (1) pound of refrigerant. Recheck 
operational pressures. 


3. If discharge pressure remains high after de- 
pressurizing the system, continue depressurizing 
until bubbles appear in the sight glass. If suction 
pressures also remain high, then the _ suction 
throttling valve may require adjustment, as well as 
a possibility of a restriction in the high pressure 
side of the refrigeration system. The system will 
have high pressure control more frequently under 
this condition. See also SUCTION THROTTLING 
VALVE INLET PRESSURE TOO HIGH. 


Install gauge set and bleed off Freon from com- 
pressor suction and discharge side for 20 seconds. 
After 20 seconds close valves and recheck oper- 
ating pressures. Repeat until discharge pressure 
is normal. Check sight glass, if bubbles appear it 
indicates that air was in system. Charge with Freon 
as follows: 2000 Engine rpm, ‘“‘OUTSIDE” ‘air, ‘‘HI’’ 
blower and maximum cooling. Add Freon until sight 
glass clears, then add 1 lb. additional. 


Remove parts, inspect and clean or replace. 


Clean condenser. 


See ‘Suction Throttling Valve Inlet Pressure Too 
High.”’ 
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CONDITION AND CAUSE 


COMPRESSOR DISCHARGE PRESSURE TOO LOW 


Insufficient Freon. 


Defective Compressor. 


Plug in Freon System. 


Suction Throttling Valve inlet pressure too low. 


SUCTION THROTTLING VALVE INLET PRESSURE 
TOO HIGH 


Suction Throttling Valve cold setting incorrect. 


Suction Throttling Valve Schrader stuck open. 


Suction Throttling valve stuck shut. 


Expansion valve capillary tube to evaporator tube. 


Expansion valve inoperative. 


CORRECTION 


Check for presence of bubbles or foam. If bubbles or 
foam are noted charge with Freon as follows: 2000 
Engine rpm, ‘“‘OUTSIDE”’ air, ‘‘HI’’ blower and Max- 
imum Cooling. Add Freon until sight glass clears, 
then add an additional 1 lb. NOTE: It is not unusual 
for bubbling to occur on minimum cooling and ‘‘LO”’’ 
blower in mild weather even with a fully charged 
system. 


See Page 5-11. 


1. Disconnect fittings assembly and attach hoses 
from the compressor; disconnect receiver-dehy- 
drator indicator inlet and outlet tubes. Seal the 
compressor ports and receiver-dehydrator. 


2. Check ends of lines for slipping plugs or torn 
off pieces of these plugs left in at assembly. 


3. Blow dry nitrogen, Freon or dry air thru lines 
to determine if lines or condenser are plugged. 


CAUTION: If done at a dealership, bleed air hose 


of all moisture. 


4. If plug in the system has not been found, dis- 
connect suction throttling valve from the evaporator. 


5. Blow thru expansion valve and evaporator, to 


‘check for plugged evaporator. 


See ‘‘Suction Throttling Valve Inlet Pressure Too 
Low’’. | 


See Suction Throttling Valve adjustment line 14. 


Remove Schrader valve and inspect. CAUTION: Use 
only Schrader valve prescribed. 


Set temperature knob to position indicated by circle 
and observe for increase in pressure, Reset tem- 
perature knob to max. cold position for decrease in 
pressure. If no pressure changes are noted and 
compressor suction pressure is below 15-20 psi, 
suction throttling valve is stuck shut and should be 
repaired. 


Remove insulation and inspect for clearance between 
tube and bulb. If gap exists, move bulb to establish 
contact, reclamp and reinsulate. — | 


Remove expansion valve and inspect screen for 
foreign objects. If present, there is possibility seat 
is being held open. Install new expansion valve; if 
condition is corrected, discard the valve removed. 
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CONDITION AND CAUSE 
SUCTION THROTTLING VALVE INLET PRESSURE 
TOO LOW 
Suction Throttling Valve cold setting incorrect. 


Suction Throttling Valve stuck open. 


Expansion valve capillary tube broken, inlet screen 
plugged or valve otherwise fails. 


Restriction in system hoses or tubes. 


NOZZLE OUTLET TEMPERATURE TOO WARM 


Poor seal—evaporator core to evaporator inlet case 
or evaporator to heater case, 


Defective or missing evaporator drain hose. 


Air hoses not properly connected. 
Vacuum control hoses not connected properly. 
Insufficient Freon, 


Suction Throttling Valve faulty. 


Expansion valve faulty. 


NOZZLE OUTLET TEMPERATURE TOO COLD 


Suction Throttling valve faulty. 


- CORRECTION 


See Suction Throttling Valve adjustment line 14, 


Shut off engine. If inlet pressure does not rise, valve 
is stuck open. Also indicated by less than 3 to 4 psi 
pressure differential between suction pressure and 
Suction Throttling Valve inlet pressure. 


Remove expansion valve and inspect. 


Install new thermostatic expansion valve; if condition 
is corrected, discard the valve removed. 


Inspect and replace restricted hose or kinked tube. 


Correct sealing, 


Replace. 


Inspect air hoses. 
Check connections (Fig. 2-20). 
See ‘‘Compressor Discharge Pressure Too Low’’, 


See ‘Suction Throttling Valve Inlet Pressure Too 
High.’’ | 


See ‘Suction Throttling Valve Inlet Pressure Too 
High.’’ | 


See ‘‘Suction Throttling Valve Inlet Pressure Too 
Low.’’ 


SPECIFICATIONS 


Compressor 
Armature plate and hub assembly . 
Armature plate to pulley clearance ...... 


Mainshaft assembly end play ....... eae ae 


Oil charge (new). ...... ae ee eee ee te 


Oil Type ... 


Piston shoe clearance ......2-.ece-cccee 


Pulley Diameter .... 


e e ® e e e o e e e e e 


Rear head to shell nuts. .......s-e-2cecreee 


Service Compressor Oil Charge ...... er 


Compressor Belt 


.0002''-.0007" press fit to shaft 
.002"-.057'' (air gap) 


Cee ee Dae ew eee oe we ae « 60008"-.0018" 


11 fluid ozs. 
Frigidaire 525 visc. 
wees 0005"-,0010" 
. - (nominal) 4.815" (approximately 4 13/16") | 
19-23 lb. ft. torque 


11 oz. Frigidaire 525 oil 


said resis iat ten ioee es ee er 9 


TENSION.” <60ec8, so) BA ee He 100-105 (140-145 new) lbs. indicated on Borroughs Belt Tension Gauge 


6-8 1964 PONTIAC AND TEMPEST AIR CONDITIONING MANUAL 


SPECIFICATION CHART—Continued 


Compressor Coil 


Current (maximum demand) ... ¢ 6% 226 64 6 Se woe due Oe a wees . ee... 3.2 amps. at 12 v. 


Resistance e s e e e e e e s s e e e e606: e e es e e e e e e s e s s e e e e e e e e es e e e 3 .85 ohms at 80°F. 


Compressor to Engine Ratio ie enle Shee Seite tod aici, Jo Goes dak a See Resales a a ata So ae ae oa 1.4894 to 1 
Cooling System Capacity ........... 6 dat readies Se tah Yea! Beecher . with heater 19.5 qts. 
Engine Idle Speed— Air Conditioner off (Hydra-Matic Transmission in Drive) 540-560 rpm V389 
690-710 rpm 421HO 

(Synchromesh Transmission in Neutral) 540-560 rpm V389 

690-710 rpm 421HO 

TCU, oa ce Ba Suid: ‘ey 1 ania ies ec ans sae la, St SS ee ela. Gal Saas a a ae ee ae ke ener de Se ee 7 blades 


Refrigerant-12 Capacity .. 2... 2 2 ee we wee wwe we wee rer ere reer ovreveveevees 4,25 lbs. 


Fuse 
In line at alternator .....2.c ces. cceeees i Aes Wage dete ‘Goa Be. Role Nie aca: Ger  “SOCamMp. 


At heater terminal in fuse block 


Generator 


1 Cole (=) Ea ere ee ae a ee ee ee ee er ee ae See eee er ee ae ee 1100657 


| 1100648 with transistor ignition 
Cold Output 1100657 . . . Minimum—32 amps. @ 2000 alternator rpm., 50 amps. @ 5000 alternator rpm. 
Field Current Draw (12V at 80°F.) ......02cc0cc ccc ccceceseee 1.9-2.3 amps. (1100621) 
2.8-3.2 amps. (1100648) 

Generator Regulator 


Model e e e e e e e e e ee oe @# @ @ e e e e e e e e e e e e e e e e e e e e o e e e e e e e e e e e e 1 1 19 5 1 1 
1116366 with transistor ignition 


Voltage Regulator 
Parl Gape og, el hc th ae ca a a See eo oe wk el SS ae SS a ee SS eee werd ODI" 
Upper Contact Opening .......... a Steet, See ws 26h da Scan Bea PON Oe Be St ee. ee Se 015" 
Normal Range Bodh Ae ica doeup eat acts sesty dates esta 42 coe ees ces eirssh ae aise aa dese ce 13.5-14.4 Volts 


Radiator Cap... 2-22 e ee ee we ewe gal aases Roe Shoteranestases 1a ie Sow eS wr emteidoa ne Wa SBI 


Hose and Tubing Connections Torque Chart 


Aluminum or 


Steel Tubing Copper Tubing 
Metal Tube Thread and Torque Torque Nominal Torque 
Outside Diameter - Fitting Size Lb.- Ft. Lb.-Ft. Wrench Span 
1/4 7/16 10-15 5-7 5/8 
3/8 5/8 30-35 | 11-13 3/4 
1/2 3/4 . 30-35 11-13 7/8 
5/8 7/8 30-35 18-21 | 1 1/16 
3/4 1 1/16 30-35 23-28 1 1/4 


If a connection is made with steel to aluminum or copper, use torques for aluminum. In other words, 
use the lower torque specification. 


Use steel torques only when both ends of connection are steel. 
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TEMPEST CUSTOM AIR CONDITIONER 
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GENERAL DESCRIPTION 


Tempest’s Custom Air Conditioner is combined 
with the heater to provide a year-round air con- 
ditioning system. This permits the air blower to be 
used for both air conditioning and/or heater opera- 
tion, and provides dehumidified air in all seasons if 
desired as heated air and cold air can be directed 
through evaporator core, All outside air entering 
the system is taken through hood high cowl vents, 
providing air free of dust, foreign material, and 
undesirable fumes, 


Tempest’s Custom Air Conditioning system may 
be operated to provide conditioned air taken from 
the outside or air taken from the inside of the car 
and recirculated. The use of outside air exclusively 
provides constant and rapidly changing air inside 
the car, eliminating a stuffy, smoke-filled interior 
and keeps the occupants fresh and comfortable, The 
use of air taken from the inside of the car and re- 
circulated permits cooled inside air to be drawn 
through the cooling coils when outside air is un- 
wanted or when greater cooling is desired. 


SUBJECT | PAGE 
CONGENSE? a. a: 'ar aves we Ra ee AS ow we eo “SG 
Receiver-Dehydrator Assembly ....... 7-6 
Refrigeration Circuit in Tempest 

Custom Air Conditioning System...... 7-6 
Air System: 32 s-4 oS ae we ew a WS we os 7-6 
Electrical System .......... «ew 6 
Thermostatic Controlled Engine 

Fan Fluid Clutch.............. 7-10 
Differences in the Air Conditioned Car 7-10 


The driver has fingertip control of the temperature 
of conditioned air entering the car. When air condi- 
tioning or heating is desired, the blower forces air 
taken from the hood high cowl air inlet housing 
through the evaporator core, and is directed through 
an air distributing system to the air outlets. When 
heated air is desired, the blower forces air taken 
from the hood high cowl air inlet housing through 
the heater core to the heater air outlets, If con- 
ditioned heated air is desired the air taken from 
outside also passes through the evaporator core 
and enters the passenger compartment through the 
air conditioning outlets. 


The design of the air conditioning and heating air 
system, its valves and controls, permits a method 
of obtaining many different amounts of forced air 
flow for ventilation. 


Numerous degrees of comfort may be easily ob- 
tained by adjusting blower speed and temperature 
controls when heating or cooling, and by drawing 
air from outside or inside the car with the refrigera- 
tion system operating. 


OPERATING INSTRUCTIONS 


USING THE AIR CONDITIONING SYSTEM 
FOR VENTILATION 


The air conditioning system is designed so that it 
can also be used for ventilation when it is not nec- 
essary to cool or heat the air. Ventilation may be 
obtained by replacing the temperature control lever 
to the extreme left or COOLER position, the SELECT 
lever on HEAT, the AIR lever on OUTSIDE, and 


selecting the amount of air flow desired by setting 
the blower control switch on ‘‘LO’’, ‘‘2’’, ‘‘3’’, or 
‘“*HI’’ speed. 


DESCRIPTION AND OPERATION 
OF INDIVIDUAL UNITS 


Fig. 7-4 illustrates the location of units of the 
Custom Air Conditioning (and heating) System. Each 


7-2 1964 PONTIAC AND TEMPEST AIR CONDITIONING MANUAL 


OPERATING INSTRUCTIONS 


AIR CONDITIONING AND HEATER CONTROLS 


POSITION OF CONTROL LEVERS 


Air Conditioning De-Ice | Temperature | Blower 
Xx 


Muggy Weather ae eo ee ae ae | as required | Lo or 2 

Mild Weather aa a a a ee ee as required | Lo or 2 

Fast Cool Down Hot Weather nes ae ae ae extreme left Hi 

Slow Driving Hot Weather = i ee See ee as required | 3 or Hi 

Fast Driving Warm Weather| | = | Xs as required | 2 or 3 

Fast Driving Hot Weather | |X for x 
= ri 


as required | 3 or Hi 


Heating Normal Driving as required | Lo or 2 


Windshield De-Icing a a 
ea 


Rear Seat Heating Lg 
Heating—To Avoid xX ».¢ 
Objectionable odors | 


Fig. 7-1 Operating Instructions 


as required | 3 or Hi 


as required | 3 or Hi 


* 


of the units in the air conditioning system is de- through five outlets in the instrument panel (Fig. 
scribed on the following pages. 7-2). 

AIR OUTLETS AND CONTROLS | An air outlet located at each end of the instrument 
AIR OUTLETS panel can be individually controlled to provide a 


| comfortable air flow in any direction desired by the 
Refrigerated air enters the interior of the car occupants, 


NOZZLE 


CONTROL 
PANEL 


NOZZLE CENTER AIR OUTLETS 


Fig. 7-2 Air Outlets and Controls 
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The three center outlets (two affixed to the lower 
part of the instrument panel, one to the panel upper 
center) contain a vaned rotary valve which can be 
adjusted to change vertical direction of air flow. 


CONTROL PANEL LEVERS 


The control panel is located to the right of the 
steering column in the center section of the in- 
strument panel. Three control levers on the panel 
control air flow through the system; AIR, SELECT 
and TEMP (Fig. 7-3). 


1, AIR lever set on: 


OFF 


Outside air door closes, blower shuts off and if 
SELECT lever on AIR COND. compressor shuts off 
and all other doors remain in previous position. 


INSIDE 


Outside air door closes, compressor, blower and 


doors operate as with lever on OUTSIDE. 


OUTSIDE 


Outside air inlet door opens, blower starts, com- 
pressor starts if SELECT lever on AIR COND. 


NOTE: Approximately 80% of air passing through 
systemis re-circulated. 20% is taken from outside. 


2. SELECT lever on: 


AIR COND. (with AIR lever on INSIDE 
or OUTSIDE) 


Compressor starts, diverter door moves to direct 
all air into air duct and outlet assembly. Deflector 
door moves to direct most of the air from evapora- 
tor core into heater core by-pass. Temperature 


OFF — INSIDE OUTSIDE 


AIR _ COND-——— HEAT ———— DE-t a) 
OLER ~<«———_—_—_-»- WARM 


Fig. 7-3 Control Panel 


can be adjusted from cold to hot with the TEMP 
lever. 


NOTE: Because all air entering the system must 
pass over the evaporator core when the SELECT 
lever ts on AIR COND., dehumidified air with a 
wide range of temperatures can be provided; there- 
fore, the problem of fogged windows on mild or 
cool humid days can be eliminated. 


HEAT (AIR lever must always be set on OUTSIDE 
whenever select lever is set on HEAT) 


Blower on low unless manually set at higher speed, 
deflector door and diverter door position to direct 
air over heater core as it leaves evaporator core. 
Defroster door is positioned to direct 20% of air to 
windshield outlets and 80% to heater outlet. Air 
temperature can be regulated from hot to outside 
ambient temperature with the TEMP lever. 


DE-ICE (AIR lever must always be set on OUT- 
SIDE whenever select lever is set on 
DE-ICE) 


Blower on low unless manually set at higher 
speed, deflector door and diverter door position 
to direct air over heater core as it leaves evap- 
orator core. Defroster door is positioned to direct 
80% of air to windshield outlets and 20% to heater 
outlet. 


3, TEMP 


When the TEMP lever is at the extreme left or 
COOLER position the air leaving the system is 
not heated. As the lever is moved to the right 
towards the WARMER position the temperature of 
the air leaving the system rises, . 


BLOWER CONTROL 


The blower control switch is located on the left 
of the control panel, When the switch is on LO, 
the blower operates at low speed. When the switch 
is on HI, the blower operates at high speed. Be- 
tween LO and HI positions, 2 and 3 appears and the 
blower operates at two medium speeds. The blower 
always operates at one of the four speeds when- 
ever the AIR lever is positioned at INSIDE or 
OUTSIDE. 


HEATER CORE AND CASE ASSEMBLY 
DESIGN AND DESCRIPTION 


The heater core consists of coolant tubes and air 
fins between the tubes. Because of the core design, 


GASKET - CAP PART OF TUBE ASS’Y. 
REINSTALL WITH 5-7 LB.-FT. AFTER TESTING fe oN 


GASKET 5-7 LB.-FT- GASKET 11-13 LB.-FT. 
GASKET 18-21 LB.-FT. @ \ 
GASKET 23-28 LB-FT. | f= == J LU 
* (OY BUMPER 


. SECTION CF-CF 
CG (V-8 ENGINE - FACTORY ONLY) 

SECTION CF-CF 
(V-8 ENGINE - FIELD ONLY) 


dad 
ad 


>) SPACER 


5 rE 
VIII ERY SS / 
A YH) 


A | 
CONDENSER ASS’Y 


MUFFLER ASS’Y. NOTE: THIS 
TUBE MUST BE POSITIONED 
AT THE LOW POINT OF THE 
MUFFLER WITHIN 5° TO 
PREVENT TRAPPING OF 
REFRIGERANT OIL 


-(V-8 ENGINE ONLY) 
CD 


> 3 ‘GROMMET Aas S u7\ a e HOSE 
NOTE: INSTALL RECEIVER \i- GASKET 11-13 LB.-FT 2) We =e 


ASS'Y. WITH FITTING LABELED > 7 
“IN” AT POSITION SHOWN . 


GASKET 11-13 LB.-FT. 


f 5 
RECEIVER - DEHYDRATOR /*... 


CORE, CASE & FITTINGS ASS’Y. 


ee 7 
CAP (PART OF FITTING ASS'Y.) 


pn 7 wy REINSTALL AFTER CHARGING 
COMPRESSOR ASS'Y. 5 tectiING 5-7 LB-FT. 


ee, SECTI ON CG-CG VIEW IN DIRECTION OF ARROW G 

: ONLY 

\ (6 CYL. ENGINE ONLY) Ne ee : | 
LAMP ASS'Y. ALIGN CLAMP 


c 
“or ALIGN END OF HOSE 
0” RING GASKET SOLA GH eipe TAB WITH_END OF HOSE 


\ CAP (PART OF FITTING ASS’Y.) ©: 
_ REINSTALL AFTER CHARGING \¥ 
) | & TESTING 5-7 LB.-FT. 


~ FITTINGS & 


MUFFLER ASS'Y. cin 4 30-40 LB.-IN. 
/ é COMPRESSOR Or TYPICAL GASKET INSTALLATION 
VIEW IN DIRECTION OF ARROW CG TYPICAL CLAMPING OF HOSE ENDS 
(6 CYL. ENGINE ONLY) FREON HOSES ARE TO BE INSTALLED WITH 


NO TWIST ASSEMBLED INTO THEM 


Fig. 7-4 Location of Units 


VIEW IN DIRECTION OF ARROW CD 


TVONVW ONINOLLIGNOD UIV LSAdNEL GNV DVLLNOd #961 
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PLENUM BLOWER CASE 


REAR HALF - HEATER CORE AND 
CASE ASSEMBLY - FRONT VIEW 


TEMPERATURE 
CONTROL DOOR 
CAM ASSEMBLY 


DIVERTER DOOR TO 
DEFLECTOR DOOR LINKAGE 


DEFLECTOR DOOR 


DIVERTER DOOR 
TEMPERATURE 
CONTROL DOOR 


Fig. 7-5 Plenum Chamber and Heater Core and Case Doors 


coolant travels a relatively short distance, there- 
fore, maintaining a nearly equal pressure at the 
inlet and outlet. This controlled pressure maintains 
a higher coolant boiling point (cooling system pres- 
sure will not allow coolant to boil below approxi- 
mately 250°F.). 


Air passing between the core fins is warmed by 
the coolant tubes carrying hot coolant. This warm 
air is then directed into the passenger compartment 
by the blower and ducts. 


The case is made of two sections. The metal 
front section mounts on the cowl and houses the 
heater core. The plastic rear section houses the 
diverter door, temperature control door and de- 
flector door (Fig. 7-5). 


TO SUCTION 


CAPILLARY TUBE THROTTLING VALVE 


\. LIQUID BLEED LINE — 


+ EQUALIZER LINE 


EXPANSION 
VALVE 


EVAPORATOR CORE 


EVAPORATOR DRAIN 


Fig. 7-6 Evaporator Assembly 


EXPANSION VALVE 


For description and operation of this assembly 
see ‘‘Pontiac Tri-Comfort Circ-L-Aire Condition- 
ing’’, section 2. 


EVAPORATOR (Fig. 7-6) 


For description and operation of this assembly 
see ‘‘Pontiac Tri-Comfort Circ-L-Aire Condition- 
ing’’, section 2, 


SUCTION THROTTLING VALVE 


For description of this assembly see ‘‘Pontiac 
Tri-Comfort Circ-L-Aire Conditioning’’, section 2. 


COMPRESSOR 


OPERATION 


With the SELECT lever on AIR COND., the AIR 
lever on INSIDE or OUTSIDE the circuit to the 
compressor clutch closes. 


Current flowing through the coil creates a 
magnetic force which flows through the pulley to 
draw the armature plate (forward of the pulley as- 
sembly) rearwardly toward the pulley. As the arma- 
ture plate moves toward the pulley, it contacts the 
pulley face (which rotates freely about the com- 
pressor shaft). . 


The design of the clutch and coil is such that 
maximum magnetic holding force is obtained to 
magnetically lock the armature plate and pulley 
together as one unit. Since the clutch hub is pressed 
on and keyed to the compressor shaft, the compres- 
sor shaft will then turn with the pulley. 
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With the SELECT lever on HEAT or DE-ICE or 
the AIR lever on OFF the electrical circuit to the 
compressor clutch is opened and the magnetic pull 
on the clutch no longer exists. The armature plate to 
driven ring actuating springs will then pull the 
armature plate away from the pulley and the plate 
loses contact with the pulley. With the clutch re- 
leased, the pulley rotates freely on its bearings. 
In this condition, the compressor shaft does not 
rotate. 


It may be noted that if the air conditioning system 
was in use when the engine was turned off, the 
armature plate may remain in contact with the 
pulley, due to residual magnetism, This will cause 
no trouble, as the armature plate and pulley will 
separate as soon as the engine is started. 


NOTE: For description of the compressor as- 
sembly see ‘‘Pontiac Tri-Comfort Circ-L-Atre 
Conditioning’’, section 2. 


COMPRESSOR FITTINGS ASSEMBLY (Fig. 7-7) 


For description and operation of this assembly 
see ‘‘Pontiac Tri-Comfort Circ-L-Aire Condition- 
ing’’, section 2. 


CONDENSER 


For description and operation of this assembly 
see ‘‘Pontiac Tri-Comfort Circ-L-Aire Condition- 
ing’’, section 2, 


DISCHARGE 
GAUGE FITTING 


FROM SUCTION | 
THROTTLING VALVE 


TO CONDENSER ~* 


MUFFLER 


Fig. 7-7 6 Cyl. Fittings Assembly 


RECEIVER—DEHYDRATOR ASSEMBLY 


For description and operation of this assembly 
see ‘‘Pontiac Tri-Comfort Circ-L-Aire Condition- 
ing’’, section 2. 


REFRIGERATION CIRCUIT 


For description see ‘‘Pontiac Tri-Comfort Circ- 
L-Aire Conditioning’’, section 2. 


AIR FLOW 


Air flow through the Custom Air Conditioning 
system is controlled by levers located in the air 
conditioning control panel. These levers operate 
control cables which move the air conditioning and 
heater air doors (Fig. 7-8). Vacuum is also directed 
by a vacuum valve on the heater case to the vacuum 
element on the suction throttling valve where it 
controls the regulating of evaporator core pressure 
for full cold operation. 


Vacuum originates from a tee connection on the 
back side of the carburetor base. It flows to the 
check valve on the heater case, via a hose witha 
blue stripe. 


ELECTRICAL SYSTEM 


The air conditioning and heater control lamp is 
fed from the rheostat output terminal of the light 
switch through a gray wire. The blower circuit of 
the air conditioning system receives its electrical 
supply through a master control relay mounted on 
the cowl panel just beside the plenum blower case. 
Overload protection of the air conditioning electrical 
system is provided by a 30 ampere fuse ina line 
fuse holder near the master relay. 


The control panel master switch is connected to 
the ‘“‘GRD #1’? terminal of the ignition switch. When 
the ignition switch is turned to the start position, 
the accessory terminal of the ignition switch is 
cut out. At the same time, the ‘‘ground’’ terminal 
in the ignition switch is opened, de-energizing the 
air conditioning electrical system to prevent opera- 
tion of the accessories and air conditioner while 
starting the engine. Thus the starting motor does 
not have to turn the compressor while cranking 
the engine. . 
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Fig. 7-8 Air Flow 


When the AIR lever is at OFF position, the control — 


panel master switch is opened, thus no current 
flows through the master relay. The master switch 
is closed when inside or outside air is selected. 
The SELECT lever also closes the clutch control 
switch energizing the compressor clutch coil when 
on AIR COND. 


Any time the master relay is energized current 


flows through the blower switch, resistor and on to 
the blower motor. The blower speed is controlled 
by the blower switch which indexes the current flow 
through the corresponding resistors to limit current 
flow to the blower motor for the selected speed. 


NOTE: The same blower is used to provide air 
for air conditioning and/or heater operation. The 
blower switch provides for four blower speeds: 
“EO. <7. Py ess and “*HT??, 


T=7 
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Fig. 7-9 Circuit Diagram 
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Fig. 7-10 Electrical Schematic—V8 Engine 
(For 6 Cylinder Engine See Fig. 7-9) 
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CURRENT FLOW AT 
AIR CONDITIONING POSITION 


The compressor clutch switch is only closed when 
the SELECT lever is at AIR COND. position. How- 
ever the blower is always on when SELECT lever is 
at any position other than OFF. This prevents the 
possibility of evaporator freeze up during air con- 
ditioning if the car is driven very slowly or is 
stopped for any length of time with the engine 
running. 


In all four following blower speeds current is 
supplied to the blower switch from the master switch 
via a brown wire from the master relay. The current 
flow from the blower switch is as follows for various 
blower speeds. 


LO’? CURRENT 


‘1.0’? speed current flows from the blower switch 
and on to the resistor via a brown wire with a white 


RED WITH WHITE STRIPE 


YELLOW 


BROWN WITH WHITE STRIPE 


Fig. 7-11 Identification of Terminals on Resistor Assembly 


stripe. Current continues through three resistors 
(.45 ohm, .31 ohm, and .15 ohm) and on to the blower 
motor via a brown wire. 


**2’?> CURRENT 


‘2°? speed current flows from the blower switch to 
the resistor assembly via a yellow wire. Current 
continues through two resistors (.31 ohm and ,15 
ohm) and then to the blower motor via a brown wire. 


**3’? CURRENT 


“3”? speed current flows from the blower switch 
to the resistor assembly via a red wire from a white 
stripe. It then continues through a .15 ohm resistor 
and on to the blower motor via the blown wire. 


‘‘HI’?? CURRENT 


‘‘HT’? speed current flows from the blower switch 
directly to the line connection through a black wire. 
It continues from the line connection to the blower 
motor via a brown wire. 


THERMOSTATIC CONTROLLED ENGINE 
FAN FLUID CLUTCH (V-8 ONLY) 


For description and operation of this assembly 
see ‘‘Pontiac Tri-Comfort Circ-L-Aire Condition- 
ing’’, section 2, 


DIFFERENCES IN THE 
AIR CONDITIONED CAR 


Tempest models equipped with Custom Air Con- 
ditioning have been specially engineered toaccomma- 
date the extra weight, power requirements, and 
electrical loads of the air conditioning system. 
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INSPECTION AND PERIODIC SERVICE 


CONTENTS OF THIS SECTION 


SUBJECT PAGE 
New Car Pre-Delivery Inspection. ...... 8-1 
2,000 Mile Inspection ............. 8-1 


NEW CAR PRE-DELIVERY INSPECTION 


1. Adjust compressor belt tension to 100-105 lbs. 
indicated on the Borroughs Belt Tension Gauge. 


2. Check all hose and air duct connections for 
tightness. 


3. Operate system and check for correct operation 
in all control positions. 


NOTE: This step and step 5 can be done in con- 
junction with the pre-delivery road test. 


4. Check for refrigerant leaks and observe the re- 
frigerant passing through the liquid indi¢ator with 
System operating to see if there is any evidence of 
bubbles (above 70° F. ambient). 


NOTE: This check can be made immediately after 
the pre-delivery road test provided the system was 
operated .during the road test.‘ 


a. If a refrigerant leak is detected, correct 
leak. If necessary to replace parts, evacuate and 
charge system after new parts are _ installed. 


b. If a refrigerant leak is detected and the leak 
can be corrected without changing parts, bleed 
system slowly through discharge fitting valve un- 
til bubbles appear in the liquid indicator with 
the temperature control lever at the full cold 
position. Place Air lever on Outside or Inside 
position. Place Select lever on Air Cond. Place 
blower on Hi. Add one pound of refrigerant-12. See 
ADDING REFRIGERANT-12. 


c. If bubbles are visible in the liquid indicator 
(above 70°F. ambient) and no leaks are evident, it 
indicates partial or complete plug in a line ora 
lack of refrigerant in the system. Correct condi- 
tion. Add refrigerant until the liquid indicator 
clears, then add another one pound of refrigerant. 


SUBJECT PAGE 
Periodic Service ...........2.e2.0e86- 8-2 
Adjustments on Car ........24-24.24-20ee-. 8-2 


5. Check ambient air temperature and air temper- 
ature at outlets on instrument panel in accordance 
with the operational test procedure. Temperature 
should correspond to those in the SYSTEM PRES- 
SURES AND TEMPERATURE chart. 


6. Adjust engine idle with air conditioning off. 
Auto-Matic transmission in drive range, synchro- 


mesh transmission in neutral. 


Tempest—6 Cyl. 


AutO=Matic. v.65. es @ eee Rees 490-510 rpm 

Synchromesh ..........-. 590-610 rpm 
Tempest V-8 

AULOSMatiCe a gr 6.26.5 2-28? Bink So ee: BOS 500 rpm 

Synchromesh ........... 640-660 rpm 


The Tempest 6 cyl. with A/C is equipped with an 
idle speed-up device. 


Adjustment is to be made on idle Speed-up dia- 
phragm plunger screw only. Adjust hot idle to speci- 
fiction as shown. Then with A/C on for maximum 
cooling, adjust diaphragm plunger screw to obtain 
the following engine speeds: 


AUto=Matic. se 6 ier eg ed Sw 480-500 rpm 
Synchromesh .......2.24+-+e268-. 580-600 rpm 


CAUTION: The idle speed-up diaphragm plunger 
must be restrained from turning while adjusting 
plunger screw to prevent injury to diaphragm. 


2000 MILE INSPECTION 


1. Inspect all connections for presence of oil on 
any of the refrigerant system parts which could 
indicate a refrigerant leak. If oil is evident, check 
for leaks and repair as necessary. 


a. If a refrigerant leak is detected, correct 
leak. If necessary to replace parts, evacuate and 
charge system after new parts are installed. 
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b. If a refrigerant leak is detected and leak can 
be corrected without changing parts, bleed system 
slowly through discharge fitting valve until bubbles 
appear in liquid indicator. Add one pound of re- 
frigerant. See ADDING REFRIGERANT -12. 


c. If bubbles are visible in the liquid indicator 
(above 70°F, ambient) with the temperature control 
knob at the full cold position and no leaks are evi- 
dent, it indicates partial or complete plug in a line 
or a lack of refrigerant in the system. Correct 
condition. Place Air lever on Outside or Inside 
position. Place Select lever on Air Cond., blower 
on Hi. Temp lever on full cold. Add refrigerant 
until liquid indicator clears, then add another one 
pound of refrigerant. 


2. Check compressor belt tension. If below 100 
lbs. adjust to 100-105 lbs. indicated on the Borroughs 
Belt Tension Gauge. 


3. Check hose and air duct connections for 
tightness. 


4. Operate system for five minutes at 2000 rpm 
with temperature control lever at full cold and 
blower control set for high speed. Liquid indicator 
should be clear (above 70°F. ambient). 


If bubbles are visible when temperature control 
knob is at the full cold position it indicates a lack 
of refrigerant in the system. Correct as necessary 
and charge system as explained in step one above. 


5. Under these same conditions move Select lever 
to depress the ‘“‘HEAT’’. This should disengage the 
compressor clutch. If clutch does not disengage, 
check clutch control switch to control panel. 


6. Move Select lever to ‘‘OUTSIDE’’ again and 
observe clutch engagement action which should be 
without slip. If not, check clutch for slippage. 


7. Change blower speed from ‘‘HI’’ to ‘37’, ‘2’? 
and then ‘‘LO’’, and observe for decreases in air 
flow. 


8. With blower on ‘‘HI’’, check for air leakage at 
defroster nozzles and heater outlet. Move Select 
lever to “‘INSIDE’”’ and repeat. Leakage at these 
points with either air selector button depressed indi- 
cates improper vacuum hose harness hook-up. 


PERIODIC SERVICE 


YEARLY EACH SPRING 


1, Clean out front of condenser to remove all ob- 
struction, such as leaves, bugs, dirt, etc. Be sure 
that the space between the condenser and radiator is 
also free of this material. 


2. Check to insure that the evaporator drain is 
open. 


3. Inspect compressor drive belt. Check and 
adjust belt tension. 


4. Check electrical circuit for proper operation of 
relays, compressor clutch and blower control 


switches. 


5. Adjust engine idle. See step 6 ‘‘NEW CAR PRE- 
DELIVERY INSPECTION’? page 8-1. 


6. Check all vacuum connections. 


7. Perform operation test. 


ADJUSTMENTS ON CAR 


COMPRESSOR BELT 


NOTE: Check compressor belt tension, adjust if 
looseness is indicated by slipping or tension is be- 
low 100 lbs. adjust to 100-105 Ibs. on Borroughs 
Belt Tension Gauge. 


VACUUM CONTROL SWITCH 


ADJUSTMENT AND TEST 
1. Remove glove box. 


2. Loosen two screws holding switch to heater 
core and case assembly. 


3. Insert 3/16 inch diameter gauge pin into heater 
cam and bracket index holes. 


4. With pin in place, bottom plunger of switch 
against pad on cam being sure that plunger is cen- 
tered on cam pad. 


5. Tighten switch attaching screws, remove gauge 
pin. 
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6. With vacuum at supply nipple there should be 
flow at outlet nipple. 


7. Rotate heater cam until cam pad clears vacuum 
Switch plunger. 


8. With vacuum still at supply nipple there should 
be no flow at outlet nipple. 


9. Replace glove box. 


CONTROL CABLE ADJUSTMENTS 


NOTE: All adjustments to be made after cables 
have been connected securely at both ends. 


TEMPERATURE CONTROL 


NOTE: Vacuum control switch must be in place 
and properly set prior to this adjust. 


1. Remove glove box. 


2. Place temperature control lever (lower lever) 
in full cold or off position (extreme left). 


3. Adjust turnbuckle as necessary to allow 3/16 
inch gauge pin to pass freely through heater cam 
and cam bracket index holes. 


4, With gauge pin in place, adjust turnbuckle to 
move lever against left end of slot in control panel, 
then turn turnbuckle in opposite direction to move 
control lever 1/8" to 3/16" away from end of slot. 


5. Remove gauge pin. 


6. Move temperature lever to full heat or warmer 
position, then back to off. 


7. Gauge pin must fit freely through index holes. 


8. Replace glove box. 


AIR CONTROL 


1. Remove glove box. 


2. Place air control lever (upper lever) in off 
position (extreme left). 


3. Hold air door crank on air inlet assembly in 
closed position (crank pushed as far to left as 
possible when viewed from the rear). 


4. While holding air door in closed position, adjust 
turnbuckle to move lever against left end of slot in 
control panel, then turn turnbuckle in opposite direc- 
tion to move control lever 1/16" to 1/8" away from 
end of slot. Sufficient effort must be applied to air 


door lever to ensure that it is in the full closed 
position and not in the inside air detent. 


NOTE: Early production controls will have detent 
in’ off position. On these it will be necessary to 
hold the control lever up out of the detent slot when 
this adjustment is made. 


5. Hold lever knob up so that lever contacts top 
of slot (clear of inside detent on control) and at 
the same time move lever to outside position then 
Slowly back to off. Feel at control lever must indi- 
cate that air door has traveled through inside detent 
on air door. Also lever must have slight spring-back 
from end of slot not to exceed 1/8". 


6. Replace glove box. 


SELECTOR DOOR 


1. Remove air conditioning duct and _ outlet 
assembly. 


2. Place selector/de~ice lever (center lever) to 
Heat position, under locating mark, and hole in the 
detent so that it cannot move. 


3. Viewing air conditioning/heater selector door, 
adjust turnbuckle so that foam rubber gasket on door 
just contacts wall of heater case. 


4, Move lever to Air Conditioning (left end of slot) 
and back to Heat and recheck. (There must be very 
little compression of foam gasket on door, otherwise 
door will not seal at the opposite or Air Cond. end.) 


5. Replace air conditioning duct and outlet 
assembly. 


DE-ICE 


1. Place selector/de-ice lever (center lever) to 
De-Ice position (extreme right). 


2. Hold De-Ice door in De-Ice or full open posi- 
tion (crank rotated full clockwise when viewed from 
the rear). 


3. While holding De-Ice door in de-ice. position, 
adjust turnbuckle to move lever against right end of 
slot in control panel, then turn turnbuckle in opposite 
direction to move control lever 1/16" to 1/8" away 
from end of slot. 


4. Move lever to Heat position, then back to 
De-Ice. 


5. Lever must have slight springback from end of 
slot not to exceed 1/8". 
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SERVICES AND REPAIRS—MECHANICAL 


CONTENTS OF THIS SECTION 


SUBJECT 


PAGE 
Blower Assembly—Remove and Replace ... 9-1 
Plenum Blower Case Assembly 

Remove and Replace ............. 9-1 
Heater Core and Case Assembly— 

Remove and Replace ............ 9-3 
Heater Core—Remove and Replace ..... 9-3 
Control Panel Assembly— 

Remove and Replace ............ 9-3 
Blower Switch—Remove and Replace ..... 9-3 
Clutch Control—Switch— 

Remove and Replace ............ 9-5 


The following services and repairs concern parts 
of the air conditioning system which can be serviced 
without opening the refrigeration system. Before 
attempting any repairs which require opening re- 
frigerant connections, see MINOR SERVICES AND 
REPAIRS—REFRIGERATION, 


BLOWER ASSEMBLY 


REMOVE AND REPLACE 


1. Remove blower motor lead at blower motor. 
2. Separate adapter. 
3. Remove five. blower motor plenum attaching 


scréws (accessible from below) and remove blower 
motor. 


4. To install reverse removal procedures 
(Fig. 9-2). 


PLENUM BLOWER CASE 


REMOVE AND REPLACE 


The plenum blower case and blower motor may 
be removed as an assembly (Fig. 9-1). 


SUBJECT PAGE 
Master Switch—Remove and Replace ..... 9-5 
Bezel and Nozzle Assembly— 

Remove and Replace ............-. 9-5 
Center Air Outlet—Remove and Replace 9-6 


Compressor Hub and Drive Plate Assembly— 
Remove and Replace ............. 9-6 
Compressor Pulley and/or Bearing 


Assembly—Remove and Replace ...... 9-6 
Compressor Clutch Coil and Housing 
Assembly—Remove and Replace ...... 9-6 


1. Remove glove box. 


2. Disconnect vacuum lines at vacuum control 
switch, 


3. Disconnect air control cable. 
4. Disconnect battery. 


5. Disconnect electrical connections to resistor 
block. 


6. Remove four air inlet to cowl panel attaching 
screws and five case to heater case attaching nuts. 


7. Loosen adapter duct connecting screws and 
seperate adapter. 


8. Remove vacuum hoses and grommet. 


9, Remove plenum blower assembly by breaking 
seal between plenum blower assembly and cowl and 
also between blower assembly and adapter duct. 


10. To install reverse removal procedures. 


RETAINER 


~ CORE & CASE ASS'Y. (REF.) 
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DUCT & BLOWER ASS’Y. 


(@ SCREW 25-30 LB.-IN. 
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eee ; 


CORE CASE & 
FITTING ASS’Y. (REF.) 


Fig. 9-1 Air System Components - Engine Compartment 
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LENUM BLOWER 
ASSEMBLY 


BLOWER MOTOR 
AIR INLET 


Fig. 9-2 Plenum Chamber and Blower Motor . 


HEATER CORE AND CASE ASSEMBLY 
REMOVE AND REPLACE 


1. Remove lower instrument panel air conditioning 
duct and outlet assembly by removing three attaching 
screws and retainer (Fig. 9-3). 


2. Lower duct and outlet assembly after discon- 
necting right and left side nozzle connections, 


3. Remove six heater core to cowl attaching nuts. 


4. Drain cooling system and remove two water 
hoses attached to heater core. 


5. Remove two screws from heater core and case 
to evaporator housing retainer (Fig. 9-3). 


6. Move core and case assembly rearward to free 
attaching studs from cowl. Move case assembly to 
left to disengage from evaporator housing retainer. 


7, Lower case assembly enough to gain access to 
temperature control cable and vacuum hose connec- 
tions to diaphragms. 


8. Remove heater core and case assembly. 


9. To install reverse removal procedures. 


HEATER CORE 
REMOVE AND REPLACE 


1, Drain coolant and remove heater core and case 
assembly as previously described. 


2. Remove front case to rear case attaching 
screws, . 


3, Separate front and rear case. 


4. Remove screws retaining core attaching bands. 


5. Remove screws retaining core baffle plate (for 
clearance of core inlet and outlet pipe). 


6. Remove core from front case. 


7. Replace by reversing above procedure, 


CONTROL PANEL ASSEMBLY 
REMOVE AND REPLACE 


1. Disconnect battery. 


2. Remove instrument panel air conditioning lower 
duct panel by removing three attaching screws and 
retainer (Fig. 9-3), ; 


3. Lower duct and outlet assembly after discon- 
necting right and left side nozzle connections. 

4, Remove radio. 

5. Disconnect control cables. 

6. Disconnect wire connectors. 


7. Remove four control panel retaining nuts and 
two retainers. 


8. Remove control panel assembly. 


9, To install reverse removal procedure. 


BLOWER SWITCH 


REMOVE AND REPLACE 


1. Remove lower instrument panel air conditioning 
duct and outlet assembly. 


RETAINER 
DUCT ASS’Y. 


NOS 
eee oe — CEMENT GASKET 
a VIEW OF CENTER OUTLET & 7 
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RETAINER TO BOTTOM SCREW (GROOVE 
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(RETAINER IN INSTALLED POSITION) 


SECTION AD-AD 
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Fig. 9-3 Air System Components - Passenger Compartment 
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FRONT HALF - HEATER 
CORE AND CASE ASSEMBLY 


Fig. 9-4 Heater Core and Case 
2, Remove radio. 


a) 


3, Disconnect wire connector at blower switch 
(Fig. 9-5). 


4, Remove two switch to control panel attaching 
screws, 


5. To install reverse removal procedure. 


CLUTCH CONTROL SWITCH 


REMOVE AND REPLACE 


1. Remove lower instrument panel air conditioning 
duct and outlet assembly. 


2. Disconnect wire connector at clutch control 
switch (Fig. 9-5). 


3, Remove two switch to control panel attaching 
screws. 


4. To install reverse removal procedures, 


MASTER SWITCH 


REMOVE AND REPLACE 


1. Remove lower instrument panel air conditioning 
duct and outlet assembly. 


2. Disconnect wire connector at master switch 
(Fig, 9-5). 


3, Remove two switch to control panel attaching 
screws, 


4, To install reverse removal procedures. 


MASTER SWITCH 


COMP. 
CLUTCH 
SWITCH 


BLOWER SWITCH 


SELECTOR DOOR CABLE 


-DE-ICER CABLE 


TEMP. CABLE 
a AIR CABLE 


Fig. 9-5 Control Panel Assembly - Rear 


BEZEL AND NOZZLE ASSEMBLY 


REMOVE AND REPLACE 

The bezel and nozzle assembly consists of a bezel, 
nozzle, adapter, nozzle felt, and nozzle retaining set 
screw. This assembly fits to the instrument panel 
from the passenger side and is retained by two 
screws (Fig. 9-6). 

Right or Left Side 


1. Disconnect air distributor to right nozzle hose. 


DUCT - OUTER 


BEZEL ASS’Y. L.H. 


SECTION AD-AD 


Fig. 9-6 Nozzle Attachment 
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ADAPTER 


NOZZLE BEZEL ASSEMBLY 


RETAINING SCREW 


Fig. 9-7 Bezel and Nozzle Assembly 
2. Remove bezel to instrument panel screws. 


3. Remove bezel and nozzle assembly from instru- 
ment panel rolling bezel out. 


4. Replace by reversing the above procedures. 


9. To remove rotary air valve from assembly, re- 
move two adapter retainer to front plate attaching 
nuts. 


6. To install reverse removal procedures. 


NOTE: On models equipped with a clock the at- 
tached wires should be disconnected to remove 
center outlet plate assembly. 


CENTER AIR OUTLET 


REMOVE AND REPLACE 
1, Remove radio. 


2. Remove four air conditioning control panel re- 
taining nuts and pull control panel away from instru- 
ment panel. 


3. Remove two nozzle retaining clips and remove 
nozzle (Fig. 9-8). 


NOTE: It may be necessary to disconnect one or 
more control cables from control panel for clear- 
ance with instrument panel. 


4, To install, reverse removal procedure, 


COMPRESSOR HUB AND DRIVE 
PLATE ASSEMBLY 


REMOVE AND REPLACE 


See ‘‘Pontiac Tri-Comfort Circ-L-Aire Condition- 
ing’’, section 4. 


COMPRESSOR PULLEY AND/OR 
BEARING ASSEMBLY 


REMOVE AND REPLACE 


See ‘‘Pontiac Tri-Comfort Circ-L-Aire Condition- 
ing’’, section 4. 


COMPRESSOR CLUTCH COIL 
AND HOUSING ASSEMBLY 


REMOVE AND REPLACE 


See ‘‘Pontiac Tri-Comfort Circ-L-Aire Condition- 
ing, section 4, 


RETAINER 
RETAINER 


DUCT ASS’Y. 


DUCT & VALVE ASS’Y. (REF.) 


Fig. 9-8 Center Outlet Assembly 
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SERVICES AND REPAIRS—REFRIGERATION 


CONTENTS OF THIS SECTION 


SUBJECT PAGE 

Precautionary Service Measures ...... 10-1 

Depressurizing the System. ......... 10-2 

Evacuating the System .........4..-. 10-2 

Charging the System ............. 10-2 

Adding Refrigerant 12 ............ 10-2 
- Checking ‘Compressor Oil Level and 

Adding. “OU: 9: cs: az ae Sea oe ard eae | 10-2 
Removing Malfunctioning Compressor 

and Installing New Compressor...... 10-2 
Compressor Shaft Seal Assembly - . 

Remove and Replace.......... oe 10-2 
Compressor Assembly - Overhaul ..... 10-2 
Leaking Seals, Hoses or Lines - 

Remove and Replace..........4.-. 10-2 


PRECAUTIONARY SERVICE MEASURES 


Before any service is attempted which requires 
the opening of refrigeration pipes or units, the per- 
_son doing the work should be thoroughly familiar with 
GENERAL INFORMATION ON REFRIGERATION 
SERVICE. Also, he should follow very carefully the 
instructions given on the following pages for the unit 
being serviced. 


The major reasons behind these measures are for 
safety and to prevent dirt and moisture from getting 
into the system. Dirt contaminant is apt to cause 
leaky valves or wear in the compressor, and mois- 
ture will freeze into ice at the expansion valve and 
freeze the valve stem. ) 


The presence of moisture can also cause the for- 
mation of hydrochloric or hydrofluoric acids in the 
system. 


PRE-ASSEMBLY 


1, All sub-assemblies are shipped, sealed and de- 
hydrated. They are to remain sealed until just prior 
to making connections. 


2. All sub-assemblies should be at room temper- 
ature before uncapping. (This prevents condensation 
of moisture from the air that enters into the system.) 


SUBJECT PAGE 


Condenser Assembly - 


Remove and Replace............ 10-2 
Receiver - Dehydrator . 

Assembly - Remove and Replace. .... 10-2 
Expansion Valve - | 

Remove and Replace..........4.. 10-2 
Evaporator Core and Case - 

Remove and Replace............ 10-3 
Suction Throttling Valve - 

Remove and Replace...........6-. 10-3 
Suction Throttling Valve - Overhaul .... 10-3 
Collision: Service: <nk aw Soe BR we 10-3 


3. If for any reason the caps are removed, but the 
connections are not made, then the tubes and other 
parts should not remain unsealed for more than 15 
minutes. Reseal connections if period is to be longer. 
This applies particularly to partially built-up sys- 
tems that will be left overnight. 


4. Compressors are shipped with 10-11 oz. of 
Frigidaire 525 Viscosity oil and charged with a mix- 
ture of Refrigerant-12 and dry nitrogen to provide an 
internal pressure at slightly above atmospheric 
pressure, 


ASSEMBLY 


1. All precautions should be taken to prevent dam- 
age to fittings or connections. Even minute damage 
to a connection could cause it to leak. 


2. Any fittings getting grease or dirt on them 
should be wiped clean with a cloth dampened with 
alcohol. Do not use chlorinated solvents such as 
trichloroethylene for a cleaning agent, as they are 
contaminants, If dirt, grease or moisture gets inside 
the pipes and cannot be removed, the pipe is to be 
replaced. 


3, Sealing caps should be removed from sub- 
assemblies just prior to making connections for 
final assembly. 
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4, Use a small amount of clean refrigeration oil _ 


(525 or 1000 viscosity) on all tube and hose joints, 
and dip the ‘‘O’’ ring gasket in this oil before assem- 
bling the joint, as this oil will help in making a leak- 
proof joint. 


~ When tightening joints, use another wrench to hold 
the stationary part of the connection, so that a solid 
feel can be attained, which will indicate proper as- 
sembly (See Fig. 5-1). | 


9. Do not connect the receiver-dehydrator assem- 
bly until all other sealed sub-assemblies have been 
connected. This is necessary to insure optimum 
dehydration and maximum moisture proecton of the 
refrigeration system. 


CAUTION—LIQUID INDICATOR 


Under normal conditions, the liquid indicator will 
show clear with about 2.75 pounds of refrigerant in 
the system. However, the air conditioner will not 
produce its best performance until 3.75 pounds of 
refrigerant are in the system. Do not overcharge 
with refrigerant, as this will result in extremely 
high head pressures and the compressor safety valve 
will ‘‘blow’’. — 


DEPRESSURIZING THE SYSTEM 


See ‘‘Pontiac Tri-Comfort Circe-L-Aire Condition- 
ing’’, Section 5, 


EVACUATING THE SYSTEM 


See ‘‘Pontiac Tri-Comfort Circ-L-Aire Condition- 
ing’’, Section 5. 


CHARGING THE SYSTEM 


With the exception of the amount of charge, the 
Tempest air conditioning system should be charged 
using the same procedures necessary to charge the 
Pontiac system. See ‘‘Pontiac Tri-Comfort Circ-L- 
Aire Conditioning’’, Section 5, 


IMPORTANT: THE FREON CHARGE FOR THE 
TEMPEST CUSTOM AIR CONDITIONING SYSTEM 
IS 3.75 LBS. DO NOT OVERCHARGE. 


ADDING REFRIGERANT-12 
See ‘‘Pontiac Tri-Comfort Circ-L-Aire Condition- 
ing’’, Section 5. 
CHECKING COMPRESSOR OIL LEVEL 
AND ADDING OIL 


See ‘‘Pontiac Tri-Comfort Circ-L-Aire Condition- 
re Section 5, 


COMPRESSOR 


For all minor or major servicing see Pontiac Tri- 
Comfort Circ-L-Aire Conditioner, Sections 4 and 5. 


LEAKING SEALS, HOSES OR LINES 


See Pontiac Tri- Comfort Circ- L-Aire Conditioner, 
Section 5, 


CONDENSER ASSEMBLY—REMOVE AND REPLACE 


See ‘‘Pontiac Tri-Comfort Circ-L-Aire Condition- 
ing’’ Section 5. 


RECEIVER DEHYDRATOR—REMOVE AND REPLACE 


See ‘‘Pontiac Tri-Comfort Circ-L-Aire Condition- 
ing’’, Section 5, 


EXPANSION VALVE 


NOTE: When refrigeration system components 
other than the compressor are replaced, the com- 
pressor must also be removed and oil drained 
from the compressor if oil was sprayed in copious 
amounts due to leaks or collision damage to valve, 
See ‘‘Pontiac Tri-Comfort Circ-L-Aire Condition- 
ing’’, Section 5, ‘‘Checking Compressor Oil Level 
and Adding Oil.’’ ae : 


REMOVE AND REPLACE VALVE — 
1. Pebncepurize ute ie eee 


2. Disconnect expansion valve capillary tube bulb 
at evaporator outlet pipe. 
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3. Disconnect expa.; ‘on valve equalizer line at 
suction throttling vaive. 


4. Disconnect expansion valve inlet connection 
carefully, as some pressure may still exist, and plug 
openings, 


5. Remove expansion valve and plug evaporator 
openings. . 


6. Replace by reversing the above procedure, 
using new rubber ‘‘O’’ ring seals, well lubricated 
with clean compressor oil, at each fitting connection. 


7. Evacuate and charge system. 


8, Perform operational test. 


EVAPORATOR CORE~—REMOVE AND REPLACE 


See ‘‘Pontiac Tri-Comfort Circ-L-Aire Condition- 
ing’’, Section 5, 


SUCTION THROTTLING VALVE— 
REMOVE AND REPLACE 


See ‘‘Pontiac Tri-Comfort Circ-L-Aire Condition- 
ing’’, Section 5. 


SUCTION THROTTLING VALVE—OVERHAUL 


See ‘‘Pontiac Tri-Comfort Circ-L-Aire Condition- 
ing’’, Section 5, 


COLLISION SERVICE 


The severity and circumstances of the collision 
will determine the extent of repair work required. 
Good judgment must be used in deciding what steps 
are necessary to put the system back into operation. 


Each part of the system must be carefully in- 
spected. No attempt should be made to straighten 
kinked tubes or repair any bent or broken units. 
Check especially for cracks at soldered connections. 


REFRIGERATION SYSTEM OPEN TO ATMOSPHERE 


Broken tubes or units will allow air, moisture and 
dirt to enter. These parts should be sealed as soon 
as possible until such time as they are replaced, 


If the system is open for more than 15 or 20 
minutes (depending on humidity), the receiver-de- 
hydrator assembly will absorb an excessive amount 
of moisture and should be replaced, and each com- 
ponent of the system should be cleaned with dry 
nitrogen and flushed with liquid refrigerant to re- 
move dirt and moisture. 


FLUSHING SYSTEM 


Flushing can be accomplished by connecting a re- 
frigerant drum to the unit to be flushed and then 
turning the drum upside down and opening the drum 
shut-off valve to pour refrigerant through the unit. 
The unit should be supported so that the refrigerant 
passing through it will be directed into an area where 
-21°F. will do no damage. 


CAUTION: Remember that when liquid refriger- 
ant is poured from the drum into an area where 
atmospheric pressure exists, its temperature will 
immediately drop to -21.7F . 


In order to keep the expansion valve open when 
flushing the evaporator, the expansion valve bulb 
must be detached from the evaporator outlet tube. 


INSPECTING COMPRESSOR 


If there is no visible evidence of damage, rotate 
compressor shaft to test for normal reaction. A 
quick check for broken reed valves is to turn com- 
pressor shaft (using box end wrench on compressor 
shaft nut) and check for resistance when turning the 
shaft. An irregular resistance force will be felt as 
each of the pistons goes over top center for each 
revolution of the crankshaft. If this pattern is not 


felt, it indicates one or more broken compressor 


reed valves and the compressor must be repaired. 


Inspect oil for foreign material which would indi- 
cate internal damage to the compressor. If no 
foreign matter is found in oil, compressor can be 
used, Flush entire refrigeration system with refrig- 
erant, drain oil from compressor and pour in 11 oz. 
of new Frigidaire 525 viscosity oil. 
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Fig. 10-1 Air System - Body Interior 
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DUCT & BLOWER ASS'Y. 


RETAINER 
DUCT FRONT 


CORE & CASE ASS’Y. (REF.) 


CORE CASE & 
FITTING ASS’Y. (REF.) 


Fig. 10-2 Air System - Engine Compartment 


GASKET - CAP PART OF TUBE ASS'Y. 
REINSTALL WITH 5-7 LB.-FT. AFTER TESTING 


GASKET 5-7 LB.-FT GASKET 11-13 LB-FT. | 
GASKET 18-21 LB.-FT. ee ae a 
GASKET 23-28 LB.-FT a ) 
ee 2g Race = oi . 
ee 01 BUMPER 
a 2 SECTION CF-CF 
oS aie Wi, CG (V-8 ENGINE - FACTORY ONLY) 
«\\ SECTION (CF-CF. 
Oa \} (V-8 ENGINE - FIELD ONLY) 
AS S> SPACER 
a6 WJ, 
. 


MUFFLER ASS’Y. NOTE: THIS 
TUBE MUST BE POSITIONED 
AT THE LOW POINT OF THE 
MUFFLER WITHIN 5° TO 
PREVENT TRAPPING OF 
REFRIGERANT OIL 


VIEW IN DIRECTION OF ARROW CD 
(V-8 ENGINE ONLY) 


GASKET n-13 LB.-FT. 
t 
RECEIVER - DEHYDRATOR ae 


Pesce 


CORE, CASE & FITTINGS ASS'Y. NOTE: INSTALL RECEIVER SNe we 11-13. LB-FT 
ad ‘ 


ASS'Y. WITH FITTING LABELED ~ \ 
“IN” AT POSITION SHOWN 


\ 
\ 


Pe CAP (PART OF FITTING ASS’Y.) «: 


— <5 __\ REINSTALL AFTER CHARGING 
, Pp | & TESTING 5-7 LB.-FT. 


ae — es 
— —< 


im _J 
CAP (PART OF FITTING ASS'Y.) 
yy REINSTALL AFTER CHARGING 
_ COMPRESSOR ASS'YY. 2 ‘tectinG 5-7 LB-FT. 
Distt al neared VIEW IN DIRECTION OF ARROW G 
se SECTION CG-CG | (V-8 ENGINE ONLY) 


“N{6 CYL. ENGINE ONLY) CLAMP ASS'Y. ALIGN CLAMP 

“FITTINGS & "O” RING GASKET ALIGN END OF fF TAB WITH_END OF HOSE 

re > MUFFLER ASS'Y. Se, e 30-40 LB.-IN. 
~e aS 
7 hss - ss’'Y | 
f COMER ES Or nae: TYPICAL GASKET INSTALLATION | 
VIEW IN DIRECTION OF ARROW CG | TYPICAL CLAMPING OF HOSE ENDS 
(L6 ENGINE ONLY) FREON HOSES ARE TO BE INSTALLED WITH 


NO TWIST ASSEMBLED INTO THEM 


F 


g. 10-3 Refrigeration System Components 
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VACUUM CONTROL SWITCH ADJUJUSTMENT & TEST 


1. INSTALL SWITCH LOOSLEY TO HEATER 
CORE & CASE ASS’Y. 

2. INSERT .187 GUAGE PIN INTO HEATER 
CAM & CAM BRACKET INDEX HOLES. 

3. WITH PIN IN PLACE, BOTTOM PLUNGER 

entrap arett ee OF SWITCH AGAINST PAD ON CAM, 
BEING SURE THAT PLUNGER IS CENTERED 
ree ON CAM PAD. 

4. TIGHTEN SWITCH ATTACHING SCREWS, 

THEN REMOVE GUAGE PIN. 


ae CONTROL ASS’Y. 


TO CARBURETOR 
CONNECT VACUUM HOSE 
WITH BLUE STRIPE TO TEE HL 


VIEW IN CIRCLE HK 
(WITH V-8 ENGINE) 


TEMPERATURE CONTROL 
CABLE ASS’Y. 


SWITCH ASS’Y. 


AIR INLET CABLE ASS’Y. 


VALVE_ASS'Y, »/ 
a 


CONNECT VACUUM HOSE 
_ WITH RED STRIPE TO VALVE 


. WITH VACUUM AT SUPPLY NIPPLE THERE 


SHOULD BE FLOW AT OUTLET NIPPLE. 


. ROTATE HEATER CAM UNTIL CAM PAD 


CLEARS VACUUM SWITCH PLUNGER. 


. WITH VACUUM STILL AT SUPPLY NIPPLE 


THERE SHOULD BE NO FLOW TO DISTRIBUTOR 


OR MANIFOLD 


HJ 


TEE 


oN 


TO IDLE SPEED-UP 
CONNECT VACUUM HOSE contro. SWITCH 


WITH BLUE STRIPE TO TEE 


VIEW IN CIRCLE HK 
(WITH 6 CYL. ENGINE) 
/ DEFROSTER AIR — 
: CABLE ASS’Y. 
Sng VACUUM CONTROL 
. CONNECT RED SWITCH ASS'Y. 
STRIPE HOSE TO CONNECT BLUE 
OUTLET NIPPLE STRIPE HOSE TO 
SUPPLY NIPPLE 


| TURNBUCKLE (TYPICAL) 
TEMPERATURE CONTROL CABLE 

5 ays on 

C 2 GROMMET SELECTOR CABLE 

as HOSE ASS’Y. 


OUTLET 
NIPPLE 


Pat 2 
Sse HEATER CORE &  2UPPORT 


CASE ASS’Y. (REF.) SWITCH PLUNGER 


CAM PIN 
VIEW IN DIRECTION OF ARROW HL 


LA 
wat 


\ 


VIEW IN DIRECTION OF ARROW HJ 


Fig. 10-4 Controls 


SUPPLY NIPPLE 
GUAGE PIN 


CAM PAD| CAM BRACKET 
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L-OT 


RELAY ASS’Y. - MASTER 

(ZINC PLATED FOR COLOR IDENTIFICATION) 
GRAY WIRE 

RED WIRE 

BROWN WIRE 


30 AMP. FUSE 


FIELD ONLY — = 


it MOTE OA 
INSTALL MOTOR 1tEAD . ,, 
ON. MOTOR CONNECTOR “ 


4 


eo A Sc ( 

| 

(amy Nt 

ey DW 30 AMP. FUSE 

cf  \ FIELD ONLY 

eH é pi VIEW IN DIRECTION OF ARROW “DE” 
RESISTOR ASS’Y. (Re FIELD ONLY 
(YELLOW WIRE} 


(BROWN WIRE) _ | 
(RED DBL. WHITE STRIPE WIRE) 
(BROWN DBL. WHITE STRIPE WIRE) 


HEATER BLOWER SW. CONNS. 
(YELLOW WIRE) | 

(2 BROWN WIRES) 

(BLACK WIRE) 


BROWN WIRE ee ses Fi (a) (RED DBL. WHITE STRIPE WIRE) 
(TO BLOWER MOTOR) eae err ‘i Ng (BROWN DBL. WHITE STRIPE WIRE) 
seatet cet CABLE ASS’Y. (POS.) Ne CONTROL ASS'Y. (REF.) 
peetee (ROUTE THRU WATER EXISTING INST. PANEL 
ATTACHING PARTS SAME HOSE CLIP AS SHOWN) Pa 
AS STANDARD CAR WIRE HARNESS MASTER SWITCH 


(GRAY WIRE) 
(NATURAL WIRE) 


CLUTCH SWITCH 
(BLACK WIRE) 
(BROWN WIRE) 


FIELD ONLY 


WHITE WIRE (TO GROUND —& ai = gee ~~, 


ON IGN. SWITCH) rn 
NOTE: INSTRU. PANEL 
Zc WIRE ASS'Y. IS TO BE \/* 
ROUTED UNDER LH. 
L€ NOZZLE AIR DUCT 


VIEW IN DIRECTION OF ARROW “DF” 


WHITE WIRE TO — 
GROUND #1 ON 
IGN. SWITCH 


VIEW FOR FIELD ONLY 


Fig. 10-5 Electrical Parts 6 Cyl. 
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RELAY ASS'Y. - MASTER ROUTE WIRE BRANCH 


(ZINC PLATED FOR COLOR eee COE 
PEN TeATON) CONNECT TO INST. PANEL 
ee HARNESS AS SHOWN 


BROWN WIRE 


ane LEAD ON MOTOR 
(~~~ CONNECTOR 


_~ 


30 AMP. FUSE 
, 30 AMP. FUSE FIELD ONLY 


‘FACTORY ONLY 


a far 


PART EXISTING ATTACHMENTS 


OF FIELD 


VIEW IN DIRECTION OF ARROW "EG” 
FIELD ONLY 


RESISTOR ASS’Y. BROWN WIRE 
(BROWN WIRE) (TO BLOWER MOTOR) 
(YELLOW WIRE) 

(RED DBL WHITE STRIPE WIRE) 


HEATER BLOWER SW. CONNS. 
(BROWN DBL WHITE STRIPE WIRE) 


(YELLOW WIRE) 
MASTER SWITCH CONTROL ASS’Y. (2 BROWN WIRES) 
(GRAY WIRE) 


NOTE: INSTRUMENT PANEL 
WIRE ASS’Y. IS TO 


(BLACK WIRE) 
SWITCH ASS'Y, BE ROUTED UNDER (NATURAL WIRE) BR (RED DBL. WHITE 
ATTACHING PARTS NOZZLE AIR DUCT SA STRIPE WIRE) 


SAME AS STANDARD CAR (BROWN DBL. WHITE 


\ STRIPE WIRE) 


CLUTCH SWITCH N LN 

(BLACK WIRE) \\ ©) 

(BROWN WIRE) \ g 
Ne 


VIEW IN CIRCLE “EH” 
FIELD ONLY Ep 


WHITE WIRE SS 1 
(TO GROUND / Cy wae or il i 
ON IGN. SWITCH) | WHIT (OBR \~—. fk a fv ; 


WHITE WIRE (TO GROUNDY, /2~ 
#1 ON IGN. SWITCH) / 


VIEW IN DIRECTION OF ARROW “EF” 


VIEW FOR FIELD ONLY 


Fig. 10-6 Electrical Parts V-8 


UANOLLIGNOOS FUIV-TOUD WOLSND LSAd WAL 


6-OT 


BOLT 20-30 LB.-FT. 


BOLT NUT 20-35 LB.-FT. COMPRESSOR & 


CLUTCH ASS’Y. 


BOLT 20-35 LB.-FT. 


POWER STEERING 
PUMP BELT (REF.) 


SUPPORT 


OF BRACKET P.S. PUMP (REF.) 


SEE DETAIL "FH” 


NUT 40-50 LB.-FT. 
(PART OF ALTERNATOR 
ASS’Y.) 


BRACKET 
“ BOLT & L. WASHER one eee) 
in SS CABLE (REF.) \:. 
“WIRE. ASS'Y. © 10-15 LB.-FT - i. 
(TO DIST.) FITTINGS ASS’Y. ‘ae He 9 
BOLT 20-35 LB.-FT. SLA BELT A 50-55 B 40-45 
Nei (WITH POWER STEERING 


VIEW IN DIRECTION OF ARROW “FG’ . 
PULLEY (WITH POWER STRG.) 
SCR & L. WASHER ASS’Y. 
HEX 15-20 LB.-FT. 


7 BELT 
SHIM. & BOLT 20-35 LB.-FT A 140-145 
(NOTE: SHIMS TO B 100-105 
BE USED AS REQ'’D. 
NOM. - 2 PER BOLT) PULLEY 


FAN ASS’Y. (ATTACHING 

PARTS SAME_AS STD. CAR) _ TIGHTEN BELT TO "A” LBS 
TENSION ON BURROUGHS 
GUAGE FOR INITIAL AD 
JUSTMENT FOR NEW BELT. 


NUT 40-50 LB.-FT. TIGHTEN BELT TO "B” LBS 
07 bs, (PART OF ALTERNATOR ASS’Y.) TENSION FOR ANY ADJUST 
iA 3 MENT REQUIRED THEREAFTER, 


EXCEPT AS NOTED 


TO PREVENT DAMAGE, 
BELT MUST BE INSTALLED 


PUMP PULLEY 
BELT A 110-115 B 70-75 eaoove ther 


(EXC. POWER STEERING) 


PULLEY (EXC. POWER STEERING) 
SCR & L. WASHER ASS'Y. 15-20 LB.-FT. 


VIEW IN DIRECTION OF ARROW "FH”’ 


Fig. 10-7 Engine Parts 6 Cyl. 
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BOLT 10-25 LB.-FT 


eed | ; 

4 } PULLEY WITH P/S A 
ia , BOLT 20-35 LB.-FT. 
Wry] } SOY 


; 
i 
£8 


BRACE 20-35 LB.-FT. 


20-35 LB.-FT. 


BOLT 


: BELT WITH P/S CLUTCH ASS’Y. 
90 Pot fie ee OIE 10-25 LB.-FT. 
| a B 70-75 BOLT & LOCK. 
BOLT . WASHER 10- .-FT. wr, 
20-35 LB.-FT. FAN ASS’Y. A <= 
\ PLATE PNA \ 
PULLEY CLUTCH ASS’Y. BOLT BRACE so \ \ 
BELT EXC. P/S 20-35 LB.-FT : ee , 
A 110-115 IN ae Y 
B 70-75 — f) Bye * \ a 
TIGHTEN BELT TO “A” LBS. TENSION BELT SOM \e J 
ON BURROUGHS GUAGE FOR INITIAL A 140-145 BA ANCER ASS’Y cas.) \ Te 
ADJUSTMENT FOR NEW BELT. TIGHTEN B 100-105 ae AS, > 
BELT TO "B” LBS. TENSION FOR ANY NUM Me <S 
ADJUSTMENT REQUIRED THEREAFTER, =Z Bot OD 
EXCEPT AS NOTED pa LB.-FT. “le FITTINGS 
TO PREVENT DAMAGE, BOLT P. WASHER mL es 
BELT MUST BE INSTALLED NUT 20.35 LB.-FI_ , | AS eS ree! 
IN WATER PUMP PULLEY ENUBE ASST AY KB 
GROOVE LAST. “EZ A BOLT 
‘ NUT “ 20-35 LB.-FT. 
4 20-35 LB.-FT. 
BOLT 
85-100 LB.-FT. 


VIEW IN DIRECTION OF ARROW "GJ” 


Fig. 10-8 Engine Parts V-8 
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ROUTE HOSE OVER VALVE COVER 
& UNDER COMPRESSOR 


ENDS OF HOSES LM 
TO BOTTOM 
€ AGAINST GASKET ELBOW (COAT 
THREADS WITH 


| OF CAR _ HOSE HTR. INLET 
/~x—=>_— PARALLEL v 


| 


a ! ! 
= ' FRONT OF ENGINE 


VIEW IN DIRECTION OF ARROW LM 


E.S.-44 SEALER) 
95°: 3° 


HOSE HTR. OUTLET 


CLIP 
V-8 ENGINE ONLY 


ENDS OF HOSES we | cee 
TO BOTTOM ‘ -) | Be — 
AGAINST GASKET ae 


HOSE HTR. INLET 
6 CYL. ENGINE ONLY 


Fig. 10-9 Heater Hose Routing 


TESTING AND DIAGNOSIS 


CONTENTS OF THIS SECTION 


SUBJECT PAGE 
Testing OOOO eS ORO. OO LO sw. 28) OS Os ee li-1 
Preliminary Checks .......22e2..-.- 11-1 
Functional Test 


TESTING 


The suction throttling valve is pre-set at the 
factory to maintain correct evaporator core pressure 
and should never require resetting. If a malfunction 
in the refrigerant system due to above or below 
normal evaporator core pressures is suspected 
check the following: 


1. Restrictions in evaporator core, hoses, tubes, 
etc. 


2. Refrigerant leaks, 
3. Compressor clutch slippage. 
4. Improper drive belt tension. 


5. Capillary tube broken or not tight to evaporator 
tube. 


6. Expansion valve inoperative. 


7. Suction throttling valve bleed line, Schrader 
valve stuck open. 


8. Suction throttling valve stuck. 


If, after the above checks have been made, the 
suction throttling valve is found to be incorrectly 
set, see ‘Suction Throttling Valve Cold Setting 
Adjustment’’. 


The purpose of performing an operational test is 
to prove that the air conditioning electrical system, 
air system, vacuum system and refrigeration system 
are operating properly and efficiently. Results of 
the test are as follows: 


1. Operation of the air conditioner blower at all 
four speeds and engagement of the compressor 
clutch would indicate that the electrical circuits are 
functioning properly. 


2. A clear sight glass would indicate a properly 
charged refrigeration system. . 


SUBJECT PAGE 
Suction Throttling Valve Cold 

Setting Adjustment .........-ee-. 11-2 

Trouble Diagnosis ......-0+¢-cec-e-ccecee 11-3 


3. Proper evaporator pressure, as controlled by 
the Suction Throttling Valve would provide proper 
‘‘freeze protection’? for the evaporator, 


4, Proper nozzle temperatures would indicate a 
system free from warm air leaks. 


Check and correct all air and refrigerant leaks 
in the air conditioning system as well as operation 
of cable operated air doors. 


Check for proper compressor oil level during the 
repair of refrigerant leaks, before conducting an 
operational test, 


PRELIMINARY CHECKS 


1. Check compressor belt for proper tension; if 
below 100 lbs, adjust to 100-105 lbs. on Burroughs 
Belt Tension Gauge, 


2. Check all refrigeration lines for leaks, kinks, 
or other restrictions, | 


3. Check all air hoses for leaks or restrictions, 
Air restriction may indicate a plugged (or partially 
so) evaporator core. 


4. Check outer surfaces of radiator and condenser 
cores to be sure they are not plugged with dirt, 
leaves or other foreign material. Be sure to check 
between the condenser and radiator as well as the 
outer surfaces. 


5. Connect engine tachometer. 


6. Start engine and operate at 2000 rpm with AIR 
lever on OUTSIDE, SELECT lever on AIR COND. and 
TEMP lever set for maximum cooling, and BLOWER 
on HI. After at least five minutes of engine opera- 
tion, observe for bubbling at the sight glass (above 
70°F. ambient). If the system is low on refrigerant, 
add Freon until liquid indicator just shows clear and 
add an additional one (1) pound of Freon. 
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7. Under the same conditions as in step 6 above, 
move SELECT lever to HEAT. This should dis- 
engage the compressor clutch. If clutch does not 
disengage, check the clutch control switch for 
misadjustment. 


8. Move SELECT lever to AIR COND. again and 
observe clutch engagement action which should be 
without slip. If clutch slips, check clutch for proper 
adjustment, short in clutch coil, or leaking compres- 
sor shaft seal. 


9. Change blower speed to ‘'37’, ‘277, and the 
‘‘L.O’?, and observe for decreases in air flow. 


10. With blower on ‘‘HI’’, check for air leakage 
at defroster nozzles and heater outlet. Move AIR 
lever to INSIDE and repeat. Leakage at these points, 
either with “‘OUTSIDE”’ or ‘“‘INSIDE’’ air selection 
indicates improper control cable adjustment. 


FUNCTIONAL TEST 


(This test should not be performed in direct rays 
of sun). 


1, Charging manifold gauge set connected to gauge 
fittings at rear of compressor and a 30'' vacuum 60 
psi compound test gauge connected to refrigerant 
fitting on Freeze Protection Valve. 


2. Locate auxiliary fan (at least 20" in diameter) 
in front of condenser, Leave hood open, 


3. Open both front doors. 


4, Place a calibrated thermometer in front of 
condenser (preferably in the vicinity of the hood 
latch pilot) in auxiliary fan air stream. 


5. Place a second calibrated thermometer in 
auxiliary fan air stream to measure wet bulb 
temperature, 


6. Connect engine tachometer. 


7. Adjust two main ball nozzles concentric with 
face of bezel and open three center outlets fully. 


8, Locate a calibrated thermometer in right noz- 
zle, Use caution that sensing bulb does not touch 
metal. 


9, Place automatic transmission lever in ‘‘Park’’ 
position or synchromesh transmission in ‘‘Neutral’’, 
with parking brake on. 


10, Start engine and set AIR lever at OUTSIDE, 
SELECT lever at AIR COND., TEMP. lever full left 
for maximum cooling and blower switch at HI blower 
speed. ; 


11. Set engine speed at 2000 rpm. 


12, Allow engine to run for 10 minutes, or until 
stablized. 


NOTE: If at any time during test compressor 
head pressure exceeds 375 psi, discontinue test 
and check the following: 


a. Engine cooling system. 


b. Restricted receiver and liquid indicator 
assembly. 


c. Air in refrigeration system or overcharge of 
refrigerant. . 


d. Insufficient auxiliary fan air on radiator and 
condenser. 


13, At the end of this time record the following: 
a. Ambient air at condenser, 


b. Wet bulb temperature in auxiliary fan air 
stream. 


c. Compressor head pressure. 
d. Refrigerant test fitting gauge pressure. 
e. R.H. nozzle temperature, 


Compare above with system pressures and tem- 
perature shown on Operational Test Chart. If not 
within the limits shown, refer to the Diagnosis of 
Functional Test Results for possible cause of sub- 
Standard performance. Reference should be made in 
the order listed with head pressure first, if not 
within Operational Test Chart limits, then suction 
throttling valve inlet pressure and finally R.H. noz- 
zle temperature. . 


14, Remove charging manifold gauge set, test fit- 
ting gauge, and install the fitting caps. 


SUCTION THROTTLING VALVE COLD 
SETTING ADJUSTMENT | 


(Perform this test only if Functional Test above 
deems it necessary). 
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1. Charging manifold gauge set connected to gauge 
fitting at rear of compressor and a 30" vacuum - 60 
psi, compound test gauge connected to refrigerant 
fitting on suction throttling valve. 


2. Locate auxiliary fan (at least 20'' in diameter) 
in front of condenser. Leave hood open. 


3, Open both front doors. 


4. Place a calibrated thermometer in front of 
condenser (preferably in the vicinity of the hood 
latch pilot) in auxiliary fan air stream. 


5. Place a second calibrated thermometer in 
auxiliary fan air stream to measure inlet bulb 
temperature. 


6. Connect engine tachometer. 


7, Adjust two main ball nozzles concentric with 
face of bezel and open three center outlets fully. 


8. Locate a calibrated thermometer in center out- 
let. Use caution that sensing bulb does not touch 
metal, 


9. Place automatic transmission lever in ‘‘Park’’ 
position or synchromesh transmission in ‘‘Neutral’’, 
with parking brake on. 


10, Start engine and set AIR lever at OUTSIDE, 
SELECT lever at AIR COND., TEMP. lever full left 


for maximum cooling and blower switch at HI blower 
speed. 


11, Set Engine speed at 2000 rpm. 


12. Allow engine to run for 10 minutes, or until 
stablized. 


NOTE: If at any time during test compressor 
head pressure exceeds 375 psi, discontinue test 
and check the following: 


a. Engine cooling system. 


b. Restricted receiver and liquid indicator 
assembly. 


c. Air in refrigeration system or overcharge of 
refrigerant. 


d. Insufficient auxiliary fan air on radiator and 
condenser. 


13, Read both wet and dry bulb temperatures in 
auxiliary fan air stream and from Operational Test 
Chart determine what the suction throttling valve 
inlet pressure should be. 


14, Before adjusting suction throttling valve, be 
sure vacuum is being supplied to the diaphragm. 
Loosen lock nut on diaphragm extension and turn 
diaphragm extension clockwise for increased pres- 
sure and counterclockwise for reduced pressure to 
obtain pressure shown on Operational Test Chart. 
Changes should be made in small increments and 
time allowed for the pressure to stabilize, Tighten 
lock nut when pressure is correct. 


TROUBLE DIAGNOSIS 


CONDITION AND CAUSE 
INSUFFICIENT HEATING 


Heater Outlet Temperature Too Low 


INSUFFICIENT COOLING 


Nozzle temperature too high. 


Insufficient air flow. 


CORRECTION 


Check for proper engine thermostat 
Check blower operation 


Inspect TEMP lever and cable for proper operation 


See NOZZLE TEMPERATURE TOO HIGH and also 
SUCTION PRESSURE TOO HIGH. 


Check blower operation. 


Check for obstructions, proper routing and proper 
connection of the vacuum hoses and check valve 


Flush evaporator core. If evaporator is iced, de-ice 
and check adjustment of suction throttling valve. 


Air leaks in air system. 
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CONDITION AND CAUSE 


INSUFFICIENT COOLING (Cont’d.) 


Heater temperature control door ae off in the 
“OFF? position, 


Nozzle temperature varies too much, 


Erratic cooling. 


COMPRESSOR DISCHARGE PRESSURE TOO HIGH 


Engine overheated. 


Overcharge of refrigerant or air in system. 


~ CORRECTION 


Adjust TEMP cable and/or temperature control door. 


A °F. frequent variation at nozzle during opera- 
tional check indicates suction throttling valve is 
‘chunting’’?’ excessively and the valve should be 
overhauled. 


Suction throttling valve piston sticking; if stuck 
closed, no cooling due to lack of flow of refrigerant 
through the evaporator core; if stuck open no con- 
trolled cooling and car may get too cold = evaporator 
may freeze. Replace valve. 


See Shop Manual 


Systems with excess discharge pressures should be 
slowly depressurized at the receiver inlet connection, 
observing the behavior of the high pressure gauge 
indicator. 


1, If discharge pressure drops rapidly, it indicates 
air (with the possibility of moisture) in the system. 
When pressure drop levels but still indicates in ex- 
cess of specifications shown in OPERATIONAL TEST 
CHART, slowly bleed system until ‘pubbles appear 
in the sight glass and stop. Add refrigerant until 
bubbles clear, then add one (1) pound of refrigerant. 
Recheck operational pressures, If discharge pres- 
sure still remains above specifications and the 
suction pressure is slightly above normal, then a 
restriction exists in the high pressure side of the 
system. 


2, If discharge pressure drops slowly, it indicates 
excessive refrigerant. If pressures drop to speci- 
fications and sight glass remains clear, stop 
depressurizing and recheck operational pressures. 
If pressures are satisfactory, depressurize until 
bubbles appear in the sight glass, stop depres- 
surizing, then add one (1) pound of Bethgerent: 
Recheck operational pressures, 


3. If discharge pressure remains high after de- 
pressurizing the system, continue depressurizing 
until bubbles appear in the sight glass. If suction 
pressures also remain high, then the temperature 
regulation valve may require adjustment, as well 
as a possibility of a restriction in the high pressure 
side of the refrigeration system. The system will 
have high pressure control more frequently under 
this condition. See also SUCTION THROTTLING 
VALVE INLET PRESSURE TOO HIGH. 
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CONDITION AND CAUSE 


COMPRESSOR DISCHARGE PRESSURE TOO HIGH 


Overcharge of Freon or Air in System. 


Restriction in condenser, receiver-dehydrator or 
any high pressure line. 


Condenser air flow blocked. 


Suction Throttling Valve Inlet Pressure too High 


COMPRESSOR DISCHARGE PRESSURE TOO LOW 


Insufficient Freon, 


Deflective Compressor. 


Plug in Freon System. 


Suction Throttling Valve inlet pressure too low. 


CORRECTION 


Install gauge set and bleed off Freon from suction 
throttling valve suction side and compressor dis- 
charge side for 20 seconds. After 20 seconds close 
valves and recheck operating pressures. Repeat 
until discharge pressure is normal. Check sight 
glass, if bubbles appear it indicates that air was in 
system, Charge with Freon as follows: 2000 Engine 
rpm, Outside air, Hi blower, air cond. and maximum 
cooling. Add Freon until sight glass clears, then add 
1 lb. additional. 


Remove parts, inspect and clean or replace. 


Clean Condenser 


See “Suction Throttling Valve Inlet Pressure Too 
High,’’ 


Check for presence of bubbles or foam. If bubbles 
or foam are noted charge with Freon as follows: 
2000 Engine rpm, Outside air, Hi blower, Air 
Cond, and Maximum Cooling, Add Freon until sight 
glass clears, then add an additional 1 lb. 


NOTE: It is not unusual for bubbling to occur on 
minimum cooling and ‘‘LO’’ blower in mild weather 
even with a fully charged system. 


See Section 5, 


1. Disconnect fittings assembly and detach hoses. 
from the compressor; disconnect receiver-dehydra-= 
tor inlet and outlet tubes, Seal the compressor ports 
and receiver fittings. 


2. Check ends of lines for slipping plugs or torn 
off pieces of these plugs left in at assembly. 


3. Blow dry nitrogen, Freon or dry air thru lines 
to determine if lines or condenser are plugged. 


CAUTION: If done ata dealership, bleed air hose 
of all moisture. 


4. If plug in the system has not been found, dis- 
connect suction throttling valve from the evaporator. 


0. Blow thru expansion valve and evaporator, to 
check for plugged evaporator. 


See ‘‘Suction Throttling Valve Inlet Pressure Too 
Low’’, 
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CONDITION AND CAUSE 


SUCTION THROTTLING VALVE INLET PRESSURE 
TOO HIGH 


Suction Throttling Valve cold setting incorrect. 


Suction Throttling Valve Schrader stuck open, 


Suction Throttling valve stuck shut. 


Expansion valve capillary tube to evaporator tube 


Expansion valve inoperative. 


SUCTION THROTTLING VALVE INLET PRESSURE 
TOO LOW 


Suction Throttling Valve cold setting incorrect. 


Suction Throttling Valve stuck open. 


Expansion valve capillary tube broken, inlet screen 
plugged or valve otherwise fails. 


Restriction in system hoses or tubes. 


NOZZLE OUTLET TEMPERATURE TOO WARM 


Poor seal—evaporator core to evaporator inlet case 
or evaporator to heater case. 


Defective or missing evaporator drain hose, 
Air hoses not properly connected. 

Vacuum control hoses not connected properly. 
Insufficient Freon, 


Suction Throttling Valve faulty. 


Expansion Valve faulty. 


NOZZLE OUTLET TEMPERATURE TOO COLD 
Suction Throttling Valve faulty. 


CORRECTION 


See suction throttling valve adjustment. 
Remove Schrader valve and inspect, 
CAUTION: Use only Schrader valve prescribed. 


Set TEMP lever just off maximum cold and observe 
for increase in pressure. Reset TEMP lever to 
max. cold position for decrease in pressure. If no 
pressure changes are noted and compressor suction 
pressure is below 15-20 psi, suction throttling valve 
is stuck shut and should be repaired. 


Remove insulation and inspect for clearance between 
tube and bulb. If gap exists, move bulb to establish 
contact, reclamp and reinsulate, 


Remove expansion valve and inspect screen for 
foreign objects. If present, there is possibility seat 
is being held open. Install new expansion valve; if 
condition is corrected, discard the valve removed. 


See Suction Throttling Valve adjustment. 


Shut off engine. If inlet pressure does not rise, valve 
is stuck open, Also indicated by less than 3 to 4 psi 
pressure differential between suction pressure and 
suction throttling valve inlet pressure. 


Remove expansion valve and inspect. 


Install new expansion valve; if condition is corrected, 
discard the valve removed. 


Inspect and replace restricted hose or kinked tube. 
Correct sealing. 


Replace. 

Inspect air hoses, 

Check connections, 

See ‘‘Compressor Discharge Pressure Too Low’”’, 


See ‘Suction Throttling Valve Inlet Pressure Too 
High.’? 


See ‘‘Suction Throttling Valve Inlet Pressure Too 
High.?’ 


See ‘‘Suction Throttling Valve Inlet Pressure Too 
Low.’”? 
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SPECIFICATIONS 


Compressor 
Armature Plate and hub assembly ...........0..2.0024+620e08- .0002''-.0007"' press fit to shaft 
Armature plate to pulley clearance. .... 2... 1. eee eee ee ee ewer en wens .022"'-.057'' (air gap) 
Mainshaft assembly end play ....... 2... 0 ee eee eer ren ere rn en we ww ene .0003''-.0013"" 
Oil Charge (HOW). Gana & a-es nas oe ee ta Sete ela ee en a ne , Be es eas SE we A he 11 fluid ozs. 
OIL TY Cy fete ek He ee ee a aa ae eee ea eee cee AE eel Se Ca eg: Sieg Frigidaire 525 visc. 
Piston: sno0e “Clearance® & is<i\6.sar eee ee, Be ke OG, Se le SS eee ea OO gS .0005"'-.0010"' 
Pulley ‘Diameter <2. 5,-5.3) 4 laces o-oo Sa Sew aa ee: 6 el ee. Reh (nominal) 4.815"' (approximately 4 13/16") 
ear head. to Snell nuts-. 6. 4: ae. ewes wees we we ee a Be eee ee BS SS 19-23 lb. ft. torque 
service. Compressor Oil “Charge. 6.0. Sas) vas ee de oe a AN ee es 11 oz. Frigidaire 525 oil 


Compressor Belt 


IMG. ye cgve tenes eres a dr Gp oak, Seca esse ee ce ese ee es ee a ee 1/2" 

TeNSION ie Bite Sede HEM SSS 100-105 (140-145 new) lbs. indicated on Burroughs Belt Tension Gauge 
Compressor Coil 

Current (maximum demand) ............0..0 00 ce eee eee eevee evevee 3.2 amps. at 12 v. 

RESISLANCE® v6. 5-5 ea) we ee ae Rel eS eS ae a eee eB eel pe een AD 8 3.85 ohms at 80°F. 
Compressor to Engine Ratio «sw 6 ww wt te ee ee 1.4894 to 1 
Cooling System Capacity:  <-¢.60% oa. Soe wee See He OR St Bore we ew ae 6 cylinder 11.3 qts. 


V-8 20.5 qts. 


Engine Idle Speed— Air Conditioner off (Automatic Transmission in Drive)....... 6 cyl. - 490-510 rpm 
V-8 - 500 rpm 

(Synchromesh Transmission in Neutral) .. 6 cyl. - 590-610 rpm 

V-8 - 640-660 rpm 


Fein. 4: 2S ces ee he an ee et se Be eS SS SS ESS eS eh i 7 blades 
Refrigerant-12 Capacity) « - 6 6 6 ee ee ee ee ee .. $3.75 lbs. 
Fuse 

Thi ine “at calternator’ 24.2. <, veo ceri Gia Re nb ae he che Ge Sm Bede ll we eae ee ew Rk es Sw ct eS 30 amp. 
Alternator 

INGA, tyctik fie -hez sates ose he Ceo ee a er et DITO eh ay res Tee ce dy, ae othe 6 cyl. - 1100665 


V-8 - 1100627 
1100648 with transistor ignition 


Cold Output. ....... Minimum—32 amps. @ 2000 alternator rpm., 50 amps. @ 5000 alternator rpm. 
Field Current Draw (12V at 80°F.)........0....0 000 0 wwe ve sev ae 1.9-2.3 amps. (1100621) 


2.8-3.2 amps. (1100648) 
Alternator Regulator 


Woe eS he ee a, Be nd oh ee eS a ais Se bite, Lone tk, Ge tae Be 1119515 


PGA: § eG. ca ea, Rend aS, Sec Riv we lnk AD ead ee SE a a gs So ee sh av Sh BED .057"' 
Upper Contact Opening a a.e0: eee, HA eee oe a Se oa eS Re es 015" 
Normal Range’ ope. Gens. sh aoe ee Recah tb eS ORE te es BS 13.5-14.4 Volts 


Radiator Cap 15 p.s.i. 


7. @ e e@ © @ @ e © @ e© © #8 @#© ® © @ © @® @® 8&© © @© @ e*© 2e© @ e# @ e#® @ e@© e@ @ ®© @® #® @ @ @ e*® 8 e® e# ** @ # @ 


11-8 1964 PONTIAC AND TEMPEST AIR CONDITIONING MANUAL 


Hose and Tubing Connections Torque Chart 
: pan Be 
Aluminum or 


Steel Tubing Copper Tubing 
Metal Tube Thread and Torque Torque Nominal Torque 
Outside Diameter Fitting Size Lb.- Ft. Lb.-Ft. Wrench Span 
1/4 7/16 10-15 5-7 5/8 
3/8 5/8 30-35 11-13 3/4 
1/2 3/4 30-35 11-13 7/8 
5/8 7/8 30-35 18-21 1 1/16 
3/4 1 1/16 30-35 23-28 1 1/4 


If a connection is made with steel to aluminum or copper, use torques for aluminum. In other 
words, use the lower torque specification. 


Use steel torques only when both ends of connection are steel. 


SUBJECT 


Adding Refrigerant 
Pontiac Tri-Comfort 
Tempest Custom 


Adding Oil 
Pontiac Tri-Comfort 
Tempest Custom 


Adjustment on car 
Pontiac Tri-Comfort............. 
Compressor Belt. ..........e6.-. 
Temperature Regulation Door 
Control Cable; . oe 3 saa 6 ee we ee ek 
Tempest Custom 
Compressor Belt. .......2ecse-ce06 
Idle Speed-Up Control 


Air Inlet Diaphragm—Replace 
Pontiac Tri-Comfort 


Air Inlet Duct Assembly—Replace 
Pontiac Tri-Comfort....... 
Tempest Custom 


Air Inlet Valve Blocking Diaphragm—Replace 
Pontiac Tri-Comfort 
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Air Outlets and Controls 


Pontiac Tri-Comfort ..........4..-. 
Pontiac Tri-Comfort—Replace........ 
Tempest Custom .........2.2e-.+e66-. 
Tempest Custom—Replace.......... 
Air System 
Pontiac Tri-Comfort ..........6... 
Tempest Custom . 2.5 2. ss 2 2 se wb oe 
B 
Basic Air Conditioning Information. ...... 


Bezel and Nozzle—Replace 
Pontiac Tri-Comfort .........e6-..ee. 
Pontiae Custom: s,s ss ee SS Sr 6 ee ee 


Blower—Replace 
Pontiac Tri-Comfort 
Tempest Custom | 


Blower Switch—Replace 
Pontiac Tri-Comfort 
Tempest Custom 
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Cc 
Center Air Outlet—Replace 
Pontiac Tri-Comfort ...........4.6. 
Tempest Custom .......24ee0seccee 


_ Charging the System 


Pontiac Tri-Comfort .........4.4.ee6-. 
Disposable Can Method. .......... 


Drum Method. ...... arate: ae eS i 


Checking Compressor Oil Level 
Pontiac Tri-Comfort 
Tempest Custom 


Clutch Control Switch—Replace......... 


Collision Service 
Pontiac Tri-Comfort 
Tempest Custom ........0+e24-+42e06 

Compressor . 

Clutch Coil and Housing—Replace 

Pontiac and Tempest. .........+.. 
Description 

Pontiac and Tempest. ........-.-. 
Hub and Drive Plate—Replace 

Pontiac and Tempest. ........... 
Overhaul 

Pontiac and Tempest. ........... 
Pulley and/or Bearing—Replace 

Pontiac and Tempest. ........... 
Remove to Service Engine — 

Pontiac and Tempest. ........... 
Shaft Seal—Replace 

Pontiac and Tempest. ........... 


Condenser 
Description 
Pontiac Tri-Comfort............ 
Tempest Custom 
Replace 
Pontiac Tri-Comfort............ 
Tempest Custom 


Control Cables—Tempest Custom 
PACU Steg 55 ao este ek ae a es Ss Ge 


Control Panel—Replace 
Pontiac Tri-Comfort 
Tempest Custom 
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Electrical System 
Pontiac Tri-Comfort ............. 2-25 
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Evacuating Refrigeration System 
Pontiac Tri-Comfort .........6..e.-. 5-2 
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Evaporator 
Description 
Pontiac Tri-Comfort...........6-. 2-7 
Tempest Custom .........4.+.24.e66-. 7-5 
Replace 
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Fan Clutch 
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General Description 
Pontiac Tri-Comfort ............. 2-1 
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Heater Core and Case Assembly 
Pontiac Tri~Comfort 
DESCPIPEION o. 6cg “Se ane Se ea ns EG EO 
REPLACE 's a! aS. a 24S eee et we 
Tempest Custom 
DOSCHIDUION 5. 6.2 iee ce h ee SS ee 
PRODI ACC ae so Ge Ss ein veal Gal ae iach ee cgy at: Beh ae a 


Inspection 
Pontiac Tri-Comfort ............. 
Tempest Custom 
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Leak Detectors 


Leaking Seals, Hoses, Lines—Replace 
Pontiac and Tempest ..........2... 


Master Switch—Replace 
Pontiac Tri-Comfort .........2.e.se-6 
Tempest Custom ...... OY ao Sees ee elit shes 


New Car Pre-Delivery Inspection 
Pontiac Tri-Comfort ............. 
Tempest Custom 


Operating Instructions 
Pontiac Tri-Comfort ...........4.-. 
Tempest Custom 


Operational Test 
Pontiac Tri-Comfort ............. 
Tempest Custom 


Operational Test Chart 
Pontiac Tri-Comfort ............. 


Operation of Individual Units 
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Tempest Custom 


Periodic Service 
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Precautionary Service Measures 
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Receiver—Dehydrator 
Description 
Pontiac Tri-Comfort............ 
Tempest: Custom * 4: 4: 40% wae. oe SE 
Replace 
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Tempest Custom .........624e0e00. 


Refrigeration Circuit 
Pontiac Tri-Comfort ............. 
Tempest Custom ........2.0e-ccees 
SIMpliNed: AC 4. gS ies eee ba ee Be Se 


Removing Compressor to Service Engine 
Pontiac and Tempest ..........-e2-. 


Selector Diaphragm—Replace 
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Services and Repairs 
Mechanical 
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Refrigeration 
Pontiac Tri-Comfort.........6.ee-. 
Tempest Custom ........-eeee08 


Specifications 
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Suction Throttling Valve 

Pontiac Tri-Comfort 
AGIUSLIMCNE 35: oo. 6. Se eS Gt GS we SS es 
DeESCTIPtlON 61:9 ene wAe eh a er ae Ew ee ey 
OVGLNAUL 25.3 a Ge We. Gk Ae eG 
ROVIACC s a.5 sda Sea A es A A Oe 

Tempest Custom 
AGjuStMeNt 2 > es ewe ee ee 
DESCIIPUON: o: 6! 5. sore oe. Gi-w, & oe Se 
Overhaul 
Replace 


Switch—Replace 
Blower 
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Clutch Control 
Pontiac Tri-Comfort............ 
Tempest Custom .........2.-60.-. 
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